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(54) RESIST MATERIAL AND RESIST PATTERN FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resist material having high 

transmittance to various radioactive rays including excimer laser and 

superior dry etching resistance and suppressing cracking at the time of I ^ 

development and the peeling of a pattern by incorporating a specified /C \ t 

acidsensitive compd. and an acid generating agent which generates an \ ■ 

acid when exposed with radiation. %^.v-^-^ 

SOLUTION: This resist material contains an acid-sensitive compd. 

contg. structural units each having an alkali-soluble group protected with 

a part contg. an alicyclic hydrocarbon group represented by formula I, II, 

etc., and an acid generating agent which generates an acid when 

exposed with radiation. The alkali-soluble group is released by the ft . , 

generated acid and makes the acid- sensitive compd. alkali-soluble. In I 
the formulae I, II, each of R1 and R11 is optionally substd. straight chain ' 

or branched chain 1-4C alkyl, Z is plural atoms required to complete " **©■ R-m U' 

alicyclic hydrocarbon in combination with C and at least one of R1 1's is j 
alicyclic hydrocarbon. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The alicyclic-hydrocarbon radical content part with which it is expressed by either of degree type (I) - 
(VI): [Formula 1] 
R, 




- ( I ) 



(In an upper type, RI expresses the alkyl group of the straight chain which has 1-4 carbon atoms, or branched 
chain, you may be a permutation or unsubstituted any, and Z expresses two or more atoms required to complete 
an alicyclic hydrocarbon radical with the carbon atom of a publication) 
[Formula 2] 

Rn 

I 

— C — Rn ... (II) 



(In an upper type, the alkyl group or alicyclic alicyclic hydrocarbon radical of that RII is the same, the 
permutation which may differ and has 1-4 carbon atoms, an unsubstituted straight chain, or branched chain is 
expressed, however at least one of RII is an alicyclic hydrocarbon radical) 
[Formula 3] 

Rn 

I 

O ... (in) 



(In an upper type, RII is the same as said definition) 
[Formula 4] 

R i 1 1 R 1 1 1 




- (IV) 



Or you may differ, in an upper type, RIII is the same — The alkyl group or alicyclic hydrocarbon radical of the 
permutation which has a proton and 1-4 carbon atoms, an unsubstituted straight chain, or branched chain is 
expressed. However, RIII At least one piece is two RIII(s) which are alicyclic hydrocarbon radicals and were 
combined with the carbon atom of a non-double bond among the formula. Inside at least one piece It is the alkyl 
group or alicyclic hydrocarbon radical of the permutation which has 1-4 carbon atoms, an unsubstituted straight 
chain, or branched chain. 
[Formula 5] 



R.i R,, O 
•II II 

— C — CH — C — R,, - (V) 



Rm 

(In an upper type, RII is the same as said definition) 
[Formula 6] 

0 R, 



11 V 



\ 

— C — 0 — C ' - (VI) 

It is the resist ingredient characterized by coming to contain an acid sensitivity compound including the 
structural unit which it has [ structural unit ] the alkali fusibility radical protected by (RI and Z are the same as 
said definition in an upper type), and said alkali fusibility radical ****s [ structural unit ] with an acid, and makes 
the compound concerned serve as alkali fusibility, and the acid generator which generates an acid by radiation 
exposure. 

[Claim 2] The resist ingredient according to claim 1 characterized by being the member chosen from the group 
which said alkali fusibility radical becomes from a carboxylic-acid radical, a sulfonic group, an amide group, an 
imide radical, and a phenolic group. 

[Claim 3] The carboxylic-acid radical as which said protected alkali fusibility radical is expressed by a degree 
type (VII) - (XI): [Formula 7] 
0 R r 
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/ [ ! - (VII) 

0 V z 




[Formula 8] 
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— C — 0 — C — Rm •» (VIII) 
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[Formula 9] 
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[Formula 10] 

R 1 1 1 R j 1 1 
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[Formula 11] 
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I 

Rn 

(RI, RII, RIII, and Z are the same as said definition respectively among a formula), and the imide radical expressed 

by the degree type (XII): It is [Formula 12]. 
O 

N 

N — C — O - C ! (XII) 





Or the phenolic group expressed by the degree type (XIII): (The inside of a formula and Z are the same as said 
definition) [Formula 13] 

O 




- (XIII) 



It is the resist ingredient according to claim 1 or 2 characterized by being (the same [ the inside of a formula and 
Z ] as said definition). 

[Claim 4] A resist ingredient given in any 1 term of claims 1-3 to which the alicyclic hydrocarbon radical 
contained in said protected alkali fusibility radical is characterized by having two or more ring structures, or 
having the condensed ring. 

[Claim 5] Said alicyclic hydrocarbon radical The following group.O) adamantane And the derivative (2) 
norbornane And the derivative (3) par hydronalium anthracene And the derivative (4) par hydronalium 
naphthalene And it is characterized by being 1 member chosen from the derivative (5) tricyclo [5.2.1.02, 6] 
Deccan, its derivative (6) bicyclo hexane, its derivative (7) spiro [4, 4] nonane, derivative (8) spiro [4, 5] Deccan, 
and its derivative. A resist ingredient given in any 1 term of claims 1-3. 

[Claim 6] A resist ingredient given in any 1 term of claims 1-5 characterized by being the polymer or copolymer 
which said acid sensitivity compound repeats said structural unit, and contains as a unit. 

[Claim 7] The resist ingredient according to claim 6 characterized by being the member chosen from the group 
which the repeat unit of said polymer or a copolymer becomes from acrylic ester and its derivative, itaconic-acid 
ester and its derivative, fumaric-acid ester, its derivative, a styrene substitution product, and its derivative. 
[Claim 8] the resist ingredient according to claim 6 with which it is the copolymer which said acid sensitivity 
compound repeats said structural unit, and contains as a unit, and the remaining repeat units of this copolymer 
are characterized by including the repeat unit which has the alkali fusibility radical from which it can be desorbed 
with the acid produced from the repeat unit which has an alkali fusibility radical in a side chain, and (or) said acid 
generator, and by which the addition was protected in a side chain. 

[Claim 9] The structural unit as which said copolymer is expressed by a degree type (XIV) or (XV): [Formula 14] 




- (XIV) 



[Formula 15] 
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(In an upper type, R expresses the alkyl group of the same, the permutation which may differ and has hydrogen, 
a halogen, or 1-4 carbon atoms, an unsubstituted straight chain, or branched chain.) RI The alkyl group of the 
straight chain which has 1-4 carbon atoms, or branched chain may be expressed, and you may be a permutation 
or unsubstituted any. A it is the need that express the protective group from which it can be desorbed with an 
acid, and Z completes an alicyclic hydrocarbon radical with the carbon atom of a publication — two or more — 
the atom of an individual — expressing — the resist ingredient according to claim 8 characterized by containing. 

[Claim 10] The alicyclic hydrocarbon radical of said copolymer The following group:(1) adamantane And the 
derivative (2) norbornane And the derivative (3) par hydronalium anthracene And the derivative (4) par 
hydronalium naphthalene And it is characterized by being the member chosen from the derivative (5) tricyclo 
[5.2.1.02, 6] Deccan, its derivative (6) bicyclo hexane, its derivative (7) spiro [4, 4] nonane, derivative (8) spiro [4, 
5] Deccan, and its derivative. A resist ingredient according to claim 9. 

[Claim 1 1] A resist ingredient given in any 1 term of claims 1-5 which said acid sensitivity compound is a non- 
polymerization compound, and is characterized by the polymer or copolymer of alkali fusibility being used 
together by this compound. 

[Claim 12] The alicyclic-hydrocarbon radical content part with which it is expressed by either of degree type (I) 
-(VI): [Formula 16] 

Ri 
I 

C N 

/ . ] ... ( r > 

(In an upper type, RI expresses the alkyl group of the straight chain which has 1-4 carbon atoms, or branched 
chain, you may be a permutation or unsubstituted any, and Z expresses two or more atoms required to complete 
an alicyclic hydrocarbon radical with the carbon atom of a publication) 
[Formula 17] 

Rn 

I 

- C — R M ... CII) 

I 

Rn 

(In an upper type, the alkyl group or alicyclic alicyclic hydrocarbon radical of that RII is the same, the 
permutation which may differ and has 1-4 carbon atoms, an unsubstituted straight chain, or branched chain is 
expressed, however at least one of RII is an alicyclic hydrocarbon radical) 
[Formula 18] 
Rn 
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C R 1 1 



(In an upper type, RII is the same as said definition) 
[Formula 19] 
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Or you may differ, in an upper type, RHI is the same — The alkyl group or alicyclic hydrocarbon radical of the 
permutation which has a proton and 1-4 carbon atoms, an unsubstituted straight chain, or branched chain is 
expressed. However, RHI At least one piece is two RIII(s) which are alicyclic hydrocarbon radicals and were 
combined with the carbon atom of a non-double bond among the formula. Inside at least one piece It is the alkyl 
group or alicyclic hydrocarbon radical of the permutation which has 1-4 carbon atoms, an unsubstituted straight 
chain, or branched chain. 
[Formula 20] 

Rn Rir O 

I I II 

— C — CH — C — R„ ... ( V ) 



(In an upper type, RII is the same as said definition) 
[Formula 21] 
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An acid sensitivity compound including the structural unit which it has [ structural unit ] the alkali fusibility 
radical protected by (RI and Z are the same as said definition in an upper type), and said alkali fusibility radical 
****s [ structural unit ] with an acid, and makes the compound concerned serve as alkali fusibility, The resist 
ingredient containing the acid generator which generates an acid by radiation exposure is applied on a processed 
substrate. The formation approach of the resist pattern characterized by coming to contain developing the latent 
image which exposed the resist film on said processed substrate alternatively in the radiation with which 
generating of the acid from said acid generator can be caused, and was formed in said exposure process after 
the postbake of the resist film after exposure. 

[Claim 13] The pattern formation approach according to claim 12 characterized by being the member chosen 
from the group which the alkali fusibility radical of said resist ingredient becomes from a carboxylic-acid radical, 
a sulfonic group, an amide group, an imide radical, and a phenolic group. 

[Claim 14] The pattern formation approach according to claim 12 or 13 that the alicyclic hydrocarbon radical of 
the alkali fusibility radical of said resist ingredient is characterized by having two or more ring structures, or 
having the condensed ring. 

[Claim 15] The alicyclic hydrocarbon radical of the alkali fusibility radical of said resist ingredient The following 
group:(1) adamantane And the derivative (2) norbornane And the derivative (3) par hydronalium anthracene And 
the derivative (4) par hydronalium naphthalene And it is characterized by being the member chosen from the 
derivative (5) tricyclo [5.2.1.02, 6] Deccan, its derivative (6) bicyclo hexane, its derivative (7) spiro [4, 4] nonane, 
derivative (8) spiro [4, 5] Deccan, and its derivative. The pattern formation approach according to claim 12 or 13. 

[Claim 16] The pattern formation approach given in any 1 term of claims 12-15 characterized by being the 
polymer or copolymer which the acid sensitivity compound of said resist ingredient repeats said structural unit, 
and contains as a unit. 

[Claim 17] the pattern formation approach according to claim 16 that it is the copolymer which said acid 
sensitivity compound repeats said structural unit, and contains as a unit, and the remaining repeat units of this 
copolymer are characterized by including the repeat unit which has the alkali fusibility radical from which it can 
be desorbed with the acid produced from the repeat unit which has an alkali fusibility radical in a side chain, and 
(or) said acid generator, and by which the addition was protected in a side chain. 

[Claim 18] The structural unit as which said copolymer is expressed by a degree type (XIV) or (XV): [Formula 22] 




(In an upper type, R expresses the alkyl group of the same, the permutation which may differ and has hydrogen, 
a halogen, or 1-4 carbon atoms, an unsubstituted straight chain, or branched chain.) RI The alkyl group of the 
straight chain which has 1-4 carbon atoms, or branched chain may be expressed, and you may be a permutation 
or unsubstituted any. A it is the need that express the protective group from which it can be desorbed with an 
acid, and Z completes an alicyclic hydrocarbon radical with the carbon atom of a publication — two or more — 
the atom of an individual — expressing — the pattern formation approach according to claim 1 7 characterized 
by containing. 

[Claim 19] The alicyclic hydrocarbon radical of said copolymer The following group:(1) adamantane And the 
derivative (2) norbornane And the derivative (3) par hydronalium anthracene And the derivative (4) par 
hydronalium naphthalene And it is characterized by being the member chosen from the derivative (5) tricyclo 
[5.2.1.02, 6] Deccan, its derivative (6) bicyclo hexane, its derivative (7) spiro [4, 4] nonane, derivative (8) spiro [4, 
5] Deccan, and its derivative. The pattern formation approach according to claim 18. 

[Claim 20] The pattern formation approach given in any 1 term of claims 12-15 which the acid sensitivity 
compound of said resist ingredient is a non-polymerization compound, and is characterized by the polymer or 
copolymer of alkali fusibility being used together by this compound. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When this invention is described in more detail about a resist ingredient, it relates to high 
definition, high sensitivity, and the chemistry magnification mold resist ingredient that has the outstanding dry 
etching resistance. This invention relates to the formation approach of the resist pattern which used the new 
resist ingredient to apply again. Since it is effective in especially reducing generating of a crack, and exfoliation 
of a pattern at the time of the development of a resist pattern, the pattern formation approach by this invention 
can be used in favor of manufacture of semiconductor devices, such as a semiconductor integrated circuit. 
[0002] 

[Description of the Prior Art] In recent years, integration progresses, as for the semiconductor integrated circuit, 
LSI and VLSI are put in practical use, and with this, the minimum pattern of an integrated circuit reaches a 
submicron field, and is in the inclination further made detailed. Use of the lithography technique of obtaining a 
desired pattern is indispensable by covering with a resist a processed substrate [ in which the thin film was 
formed ] top in formation of a detailed pattern, developing negatives, after performing selection exposure and 
forming the latent image of a desired pattern, making a resist pattern, performing dry etching by making this into 
a mask, and removing a resist after that. And it is g line (wavelength of 436nm) as a source of exposure used for 
this lithography. Although the ultraviolet-rays light of i line (wavelength of 365nm) is used, far-ultraviotet-rays 
light with more short wavelength, vacuum-ultraviolet light, an electron ray, an X-ray, etc. are used as the light 
source with detailed-izing of a pattern. Recently, excimer laser (KrF laser with a wavelength of 248nm, ArF laser 
with a wavelength of 1 93nm) especially attracts attention as the light source, and it is expected that it is 
effective in formation of a detailed pattern, in addition — this application specification — "a radiation" — when 
a word is used, the light from these various light sources, i.e., ultraviolet rays, far ultraviolet rays, vacuum- 
ultraviolet light, an electron ray (EB), an X-ray, various laser beams, etc. shall be meant 
[0003] In order to form a submicron pattern using the exposure light of the far-ultraviolet and the vacuum- 
ultraviolet field which is short wavelength more, it is required for the resist used to be excellent in transparency 
in the wavelength of exposure light, and having sufficient dry etching resistance further again is called for. As 
such a resist, this invention persons invented the radiation sensitive material characterized by consisting of the 
polymer or copolymer of the acrylic ester which has an adamantane frame, or alpha permutation acrylic ester for 
example, in the ester section, and already did patent application to it (refer to JP,4-39665,A). Moreover, this 
invention persons invented the chemistry magnification mold radiation sensitive material characterized by 
becoming the ester section from the polymer or copolymer of the acrylic ester which has a norbornane frame, or 
alpha permutation acrylic ester as same resist (refer to JP,5-257284,A). 
[0004] 

[Problem(s) to be Solved by the Invention] The pattern formation approach using the chemistry magnification 
mold resist and it which this invention persons invented previously also has the dry etching resistance which it 
not only has high transparency, but was excellent to the light from various kinds of light sources, especially 
excimer light with the wavelength of far-ultraviolet and a vacuum-ultraviolet field. However, these resists still 
have the fault that it is easy to produce peeling of a crack and a pattern according to the service condition 
applied, and the stable patterning property cannot be acquired, when it was used with the thick film, or when 
negatives are developed using the high developer of dissolution ability. Although the exact reason of why such a 
fault is caused is unknown, since its alicyclic hydrocarbon part contained in the skeletal structure of a resist is 
upright to the top where hydrophobicity is strong, it is also understood that it is one cause that distortion which 
starts the resist film at the time of development becomes large. 

[0005] Moreover, there is also a fault that an alkali developer in ordinary use cannot be used for the 
development of this chemistry magnification mold resist by this technical field, the result of the above alicyclic 
hydrocarbon parts existing. That is, since the alicyclic hydrocarbon part contained in the structure of a resist 
has strong hydrophobicity, it is understood to have barred the dissolution of a resist to an alkali developer. In 
order to solve the problem concerning use of an alkali developer, in addition, this invention persons A polymer or 



copolymer including the repeat unit which it has [ unit ] the protected alkali fusibility radical, and the protective 
group ****s [ unit ] with an acid, and makes the compound concerned serve as alkali fusibility, The resist 
containing the acid generator which generates an acid by radiation exposure After exposure, Patent application 
of the formation approach of the resist pattern characterized by developing negatives with the developer 
containing the water solution or the alcoholic solution of a specific ammonium compound or a morpholine 
compound was found out and carried out (please refer to the specification of Japanese Patent Application No. 
No. 23053 [ seven to ] of application on February 10, Heisei 7). 

[0006] Furthermore, when the resist film on a substrate may have exfoliated from a substrate at the time of 
development and it exposed through the exposure mask with which a resist which was described above usually 
has bad adhesion with the substrate which has an etched layer, and the circuit pattern which it can burn could 
be shaded, the resist pattern of a larger configuration a little than a desired mask pattern might be done. 
Therefore, to offer the resist ingredient which can reproduce a resist pattern precisely and faithfully with a mask 
pattern is desired. 

[0007] Two approaches of the approach which improves the approach which usually improves the resist 
ingredient itself, and the developer used in a resist process in amelioration of the pattern formation approach 
using a chemistry magnification mold resist and it are taken so that I may be understood from the above- 
mentioned explanation. This invention tends to improve the resist ingredient itself in consideration of various 
conditions etc. 

[0008] One purpose of this invention follows, has high transparency to various kinds of radiations including 
excimer light, and is to offer the improved chemistry magnification mold resist which has the outstanding dry 
etching resistance, and reduced generating of the crack at the time of development, and exfoliation of a pattern, 
namely, does the stable patterning property so. Another purpose of this invention has good adhesion with a 
substrate, and it is about the pattern corresponding to a mask pattern to offer the improved reproducible 
chemistry magnification mold resist faithfully. 

[0009] Moreover, another purpose of this invention is to offer the formation approach of the improved resist 
pattern which used such a chemistry magnification mold resist that negatives can be developed with a standard 
alkali developer. 
[0010] 

[Means for Solving the Problem] This invention is alicyclic hydrocarbon radical content partial: [0011] expressed 
in one field by either of degree type (I) - (VI). 
[Formula 24] 
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[0012] (In an upper type, RI expresses the alkyl group of the straight chain which has 1-4 carbon atoms, or 
branched chain, you may be a permutation or unsubstituted any, and Z expresses two or more atoms required to 
complete an alicyclic hydrocarbon radical with the carbon atom of a publication) 
[0013] 

[Formula 25] 

Rn 
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C — R 1 1 ... (I j) 
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[0014] (In an upper type, the alkyl group or alicyclic alicyclic hydrocarbon radical of that RII is the same, the 
permutation which may differ and has 1 -4 carbon atoms, an unsubstituted straight chain, or branched chain is 
expressed, however at least one of RII is an alicyclic hydrocarbon radical) 
[0015] 

[Formula 26] 
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[0016] (In an upper type, RII is the same as said definition) 
[001 7] 

[Formula 27] 
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[0018] Or you may differ, in an upper type, RIII is the same — The alkyl group or alicyclic hydrocarbon radical of 
the permutation which has a proton and 1 -4 carbon atoms, an unsubstituted straight chain, or branched chain is 
expressed. However, RIII At least one piece is two RIII(s) which are alicyclic hydrocarbon radicals and were 
combined with the carbon atom of a non-double bond among the formula. Inside at least one piece It is the alkyl 
group or alicyclic hydrocarbon radical of the permutation which has 1-4 carbon atoms, an unsubstituted straight 
chain, or branched chain. 
[0019] 

[Formula 28] 

Rn Rn O 
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[0020] (In an upper type, RII is the same as said definition) 
[0021] 

[Formula 29] 
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[0022] The resist ingredient characterized by coming to contain an acid sensitivity compound including the 
structural unit which it has [ structural unit ] the alkali fusibility radical protected by (RI and Z are the same as 
said definition in an upper type), and said alkali fusibility radical ****s [ structural unit ] with an acid, and makes 
the compound concerned serve as alkali fusibility, and the acid generator which generates an acid by radiation 
exposure is offered. 

[0023] This invention is set to the field of another. The above-mentioned formula (I) An acid sensitivity 
compound including the structural unit which it has [ structural unit ] the alkali fusibility radical protected in the 
alicyclic hydrocarbon radical content part with which it is expressed by either of - (VI), and said alkali fusibility 
radical ****s [ structural unit ] with an acid, and makes the compound concerned serve as alkali fusibility, The 
resist ingredient containing the acid generator which generates an acid by radiation exposure is applied on a 
processed substrate. The latent image formed [ in / expose the resist film on said processed substrate 
alternatively in the radiation with which generating of the acid from said acid generator can be caused, and / 
after the postbake of the resist film after exposure and / said exposure process ] is developed, The formation 
approach of the resist pattern characterized by becoming by ****** is offered. 
[0024] 

[Embodiment of the Invention] This invention is in the resist ingredient containing an acid sensitivity compound 
including the structural unit which it has [ structural unit ] the alkali fusibility radical protected in the alicyclic 
hydrocarbon radical content part with which it is expressed by either of front type (I) - (VI) as described above, 
and said alkali fusibility radical ****s [ structural unit ] with an acid, and makes the compound concerned serve 
as alkali fusibility, and the acid generator which generates an acid by radiation exposure. 

[0025] It sets at an upper ceremony (I) and is RI. Although it is the alkyl group of the straight chain which has 
preferably 1-4 carbon atoms which may be a permutation or unsubstituted any, or branched chain, for example, a 
methyl group, and an ethyl group This is because it comes out in that hydrophobicity becomes strong un- 



arranging [ of being unable to attain desorption of a radical to satisfaction ] although it is said that attention is 
deserved when the number of carbon atoms increases further. Moreover, when this alkyl group is permuted, 
suitable substituents are a halogen, for example, chlorine, a fluorine, iodine, etc. It is desirable to avoid use of a 
strong polar substituent from fields, such as the stability of an alkali fusibility radical. Moreover, it sets at other 
ceremony and the convention about this alkyl group is RII or RIII. About the alkyl group specified, it is 
fundamentally applicable similarly. In the resist ingredient by this invention, the alkali fusibility radical which 
should be contained in the structural unit of the acid sensitivity compound which is the one main component 
Although it is said in this technical field that well-known various radicals are included, generally A carboxylic- 
acid radical, a sulfonic group, an amide group, an imide radical, a phenolic group, An acid-anhydride radical, a thiol 
group, a lactone acid ester group (alpha-alpha, beta-dimethyl-gamma-butyrolactone radical), It is an aza-lactone 
radical, a carbonate radical, an oxazone radical, a pyrrolidone radical, a hydroxy oxime radical, etc., and they are 
a carboxylic-acid radical, a sulfonic group, an amide group, an imide radical, and a phenolic group preferably. 
[0026] Moreover, the above alkali fusibility radicals are protected by the alicyclic hydrocarbon radical content 
part with the resist ingredient of this invention. This protected alkali fusibility radical is carboxylic-acid: [0027] 
expressed by a degree type (VII) - (XI) preferably. 
[Formula 30] 
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[Formula 31] 
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[Formula 32] 
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[0030] 

[Formula 33] 
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[Formula 34] 
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[0032] It is imide radical: [0033] expressed by (RI, RII, RIII, and Z are the same as said definition respectively 
among a formula), and the degree type (XII). 
[Formula 35] 
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[0034] (The inside of a formula and Z are the same as said definition) Or phenolic group expressed by the degree 
type (XIII) : [0035] 
[Formula 36] 
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[0036] It is (the same [ the inside of a formula and Z ] as said definition). Moreover, the alicyclic hydrocarbon 
radical contained in said alkali fusibility radical includes well-known various radicals in the field of chemical, and 
although it is said if needed that those radicals may be permuted, they have two or more ring structures, or have 
the condensed ring so that it may explain in detail below preferably. Said alicyclic hydrocarbon radical is 
adamantane or its derivative especially preferably. 

[0037] As long as the acid sensitivity compound which is used in this invention and which has sensitivity to the 
acid you were made to be generated from the acid generator used together fulfills the conditions of a 
publication, a compound with a compound to the extensive compound of the amount of macromolecules of low 
molecular weight may be included, these compounds may be used independently, otherwise two kinds or the 
compound beyond it may be mixed and used. These acid sensitivity compounds are the polymer which roughly 
divides, repeats said structural unit and is included as a unit or a copolymer, and a non-polymerization compound 
of low molecular weight, this acid sensitivity compound is independent in the repeat unit chosen from the group 
which can have the molecular weight of the large range from low molecular weight to the amount of 
macromolecules, and consists of acrylic ester and its derivative, itaconic-acid ester and its derivative, fumaric- 
acid ester, its derivative, a styrene substitution product, and its derivative preferably, when it takes the form of a 
polymer or a copolymer — or it combines and has. Moreover, when said acid sensitivity compound takes the 
form of a non-polymerization compound, in order to acquire an expected resist property, it is required to use the 
polymer or copolymer of alkali fusibility of arbitration combining the compound. 

[0038] The acid sensitivity compound of this invention can have additionally one kind or the same acid sensitivity 
compound beyond it combining it. Although not limited to what is enumerated below as an acid sensitivity 
compound of an addition suitable in this case, the 3rd class carbon ester, 3-oxo-ester, the ester of an acetal, 
the carboxy ether, etc. can be mentioned. Moreover, the acid sensitivity compound of this addition 
is :carboxylic-acid radical which can contain preferably an alkali fusibility radical which are enumerated below, a 
sulfonic group, an amide group, an imide radical, a phenolic group, an acid-anhydride radical, a thiol group, a 
lactone acid ester group (alpha-alpha, beta-dimethyl-gamma-butyrolactone radical), an azaHactone radical, a 
carbonate radical, an oxazone radical, a pyrrolidone radical, a hydroxy oxime radical, a nitrile group, a nitro group, 
an aldehyde group, an acetyl group, hydroxyl, a thioether radical, etc. 

[0039] In a chemistry magnification mold resist ingredient, supposing the alicyclic hydrocarbon radical is 
contained in the structure, it will be thought in the phase developed in an alkali water solution after exposing the 
resist ingredient for [ the ] strong hydrophobicity that the dissolution in the alkali water solution of the exposure 
section is inhibited. Then, it is desirable to make it **** by exposure and PEB (after exposure BEKU ;P. ost 
Exposure Baking), and to remove an alicyclic radical from the exposure section using what has an alicyclic 
radical, as a deprotection radical (for it to be the protected alkali fusibility radical and to be the radical which can 
be desorbed from resist structure with an acid) which should be included into resist structure, however, the 
thing for which the product which the include angle of association is being fixed and has a double bond after 
desorption of that radical is formed since an alicyclic radical has a ring structure — difficult — moreover — for 
this reason, an elimination reaction was not produced easily, this invention persons found out that it be effective 
to make this deprotection radical into ester structure by introduce the part permuted by the low-grade alkyl 
group with one piece suitable for the carbon atom which have the alicyclic radical express by the front type (I) 
on a part of deprotection radical contain in resist structure, and constitute that ring frame in it, as describe 
above in order to solve this problem. That is, it became possible by making a deprotection radical into ester 



structure to make desorption of the radical easy. Although this does not tend to restrict this invention by the 
following explanation, it is expected to originate in "distortion of association" being able for the double bond 
considered to be formed at the time of desorption of a radical to generate on the outside of a small ring. 
[0040] In this way, while the resist ingredient which has the structure expressed by the front type (I) produces 
an elimination reaction by making into a catalyst the proton acid generated by exposure and generating a 
carboxylic acid or its prototype, the part of the alicyclic radical of the exposure section is removed. For this 
reason, in the exposure section of a resist ingredient, the dissolution prohibition effectiveness by the alicyclic 
radical is lost, and the dissolution becomes possible easily at an alkali water solution. As a result, the 
development of a resist ingredient advances smoothly and can acquire the patterning property by which 
expected was stabilized. 

[0041] Moreover, an alicyclic hydrocarbon radical is considered that it cannot fully reduce stiffness resulting 
from an alicyclic hydrocarbon radical by the chemistry magnification mold resist which forms ester the carbon 
which forms a ring structure, and directly. This can predict that it is the cause which produces a crack and 
peeling, when the thickness of the resist film becomes thick and becomes easy to produce distortion in 
development. As described above, this invention persons found out that it is effective to introduce the 
deprotection structure expressed by before type (II)- (VI) in resist structure, in order to solve this problem. That 
is, with this deprotection structure, although an alicyclic radical is contained, the ring structure does not form 
ester directly and forms ester through at least one or more atoms. In this case, it will not be limited if oxygen, 
nitrogen, or sulfur does not spoil a desorption function as an atom which should be made to intervene, although a 
carbon atom is the most common. Although this does not tend to restrict this invention by the following 
explanation, it considers as the deprotection radical which does not form ester a ring structure and directly, and 
is expected to have become possible to ease stiffness by keeping away an alicyclic hydrocarbon radical from a 
principal chain. 

[0042] In this way, while the resist ingredient which has the structure expressed by front type (II)- (VI) produces 
an elimination reaction by making into a catalyst the proton acid generated by exposure and generating a 
carboxylic acid or its prototype, the part of the alicyclic radical of the exposure section is removed. For this 
reason, in the exposure section of a resist ingredient, the dissolution prohibition effectiveness by the alicyclic 
radical is lost, and the dissolution becomes possible easily at an alkali water solution. As a result, the 
development of a resist ingredient advances smoothly and can acquire the patterning property by which 
expected was stabilized. In the case of the resist ingredient which has the structure expressed by the front type 
(I) until now, it is the same. In addition, with this specific resist ingredient, since the alicyclic hydrocarbon radical 
is separated from the principal chain as described above, the stiffness of the resist film obtained is reduced and 
the effect of distortion produced on the resist film at the time of development becomes small. For this reason, 
the patterning property which stopped easily being able to produce the crack at the time of development and 
peeling, and was stabilized as a result can be acquired. 

[0043] The chemistry magnification mold resist by this invention is the acid sensitivity compound with which the 
protected alkali fusibility radical ****s an acid, and serves as alkali fusibility, and a chemistry magnification mold 
resist which it has preferably combining a polymer, a copolymer (3 it is here and a "copolymer" also contains a 
multicomponent copolymer rather than a component or it) or a non-polymerization compound, and an acid 
generator as they described above. Hereafter, this chemistry magnification mold resist and its preparation, and 
formation of the resist pattern using it are explained to a detail with reference to those desirable modes. In 
addition, please understand that this invention is not what is limited only to the mode indicated below. 
[0044] In the chemistry magnification mold resist by this invention, the protected alkali fusibility radical which is 
contained in the structural unit of the acid sensitivity compound which is the one main component He is the 
member preferably chosen from the group which consists of a carboxylic-acid radical, a sulfonic group, an amide 
group, an imide radical, and a phenolic group. Still more preferably They are the carboxylic acid expressed by a 
front type (VII) - (XI), the imide radical expressed by the front degree type (XII), and the phenolic group 
expressed by the front type (XIII). 

[0045] For example, the carboxylic-acid radical as a protected alkali fusibility radical can raise the ester which 
consists of beta-oxyketones, such as ester which is the unit which the protective group ****s with an acid and 
produces a carboxylic acid, for example, consists of acetals, such as the 3rd class carbon ester, such as t-butyl 
ester, t-amyl ester, alpha, and alpha-dimethylbenzyl ester, and tetrahydropyranyl ester, and 3-oxy-cyclohexyl 
ester, and others. 

[0046] the protective group for these carboxylic-acid radicals and other alkali fusibility radicals is not 
necessarily limited to what is enumerated below — also although kicked, beta-oxyketone radicals, for example, a 
3-oxocyclohexyl radical, such as the 3rd class hydrocarbon group, for example, t-butyl etc., and an annular beta- 
hydroxyketone radical, for example, a mevalonic lactone radical etc., come out preferably. 

[0047] Moreover, the acid sensitivity compound used in the chemistry magnification mold resist of this invention 
can contain the ester and others which are preferably formed from the ester formed from a trialkyl carbinol, the 



ester formed from an acetal, the ester formed from beta-oxyketone, an alpha-oxy-alkene, or alpha-oxy- 
cycloalkene in the structural unit. 

[0048] Moreover, the alicyclic hydrocarbon radical contained in said alkali fusibility radical includes well-known 
various radicals in the field of a chemistry magnification mold resist. If a suitable alicyclic hydrocarbon radical 
shows the example, it will make the following compounds a frame. 

(1) Adamantane And the derivative (2) norbornane And the derivative (3) par hydronalium anthracene And the 
derivative (4) par hydronalium naphthalene and derivative (5) tricyclo — [ — 5.2.1.02, 6] Deccan, its derivative 
(6) bicyclo hexane, its derivative (7) spiro [4, 4] nonane, derivative (8) spiro [4, 5] Deccan, and its derivative — 
the compound of these, respectively : expressed with the following structure expressions [0049] 
[Formula 37] 

<1> (2) 




[0050] Dry etching resistance as described above, desirable [ as alicyclic hydrocarbon, ] what has two or more 
ring structures, or has the condensed ring and sufficient in the cyclohexyl radical which is a monocycle cannot 
be acquired in operation of this invention, moreover, the inside of these compounds — a conventional novolak 
system resist and a conventional EQC — or in order to acquire the dry etching resistance beyond it, the 
condensed rings, such as adamantane, are especially desirable. 

[0051] the chemistry magnification mold resist by this invention — it can be and the acid sensitivity compound 
contained in it can take the form of a polymer or a copolymer preferably. The acid sensitivity polymer or 
copolymer used here can be used out of various things, being able to choose it as arbitration. Although an acid 
sensitivity polymer or a copolymer is not limited to what is enumerated below, it is independent or a thing which 
it combines and has about the repeat unit (structural unit) preferably chosen from the group which consists of 
acrylic ester and its derivative, itaconic-acid ester and its derivative, fumaric-acid ester, its derivative, a styrene 
substitution product, and its derivative. They, that is, these repeat units are because it is more advantageous 
than other polymers or copolymers in respect of preparation of a polymer or a copolymer and its spreading 
nature. 

[0052] Moreover, an acid sensitivity copolymer is combined with a repeat unit which was described above if 
needed, and although not necessarily limited to what is enumerated below, it may be prepared using other repeat 
unit, for example, acrylonitrile, olefin, dienes, or these derivatives. In the acid sensitivity polymer or copolymer of 
this invention, in order to acquire the adhesion which should be satisfied, it is desirable to use the repeat unit 
which has a strong polarity. If especially this polymer or copolymer has the repeat unit which is the very thing 
alkali fusibility in addition to having the alkali fusibility radical which is an indispensable component, it is expected 
that development will become possible by generation of the little carboxylic acid originating in an alkali fusibility 
radical etc., and it is still more desirable. 

[0053] According to this invention, therefore, the acid sensitivity compound as one component of a resist 



ingredient Have taken the form of a copolymer and it adds to the structural unit which the repeat unit described 
above, the resist ingredient characterized by including the repeat unit which has the alkali fusibility radical from 
which it can be desorbed with the acid which produces an alkali fusibility radical from the repeat unit which it 
has in a side chain, and (or) said acid generator, and by which the addition was protected in a side chain is 
offered. 

[0054] The copolymer of this resist ingredient can have preferably the structural unit expressed by a degree 

type (XIV) or (XV). 

[0055] 

[Formula 38] 

R 




[0057] In an upper type, R expresses the alkyl group of the same, the permutation which may differ and has 
hydrogen, a halogen, or 1-4 carbon atoms, an unsubstituted straight chain, or branched chain. RI The alkyl group 
of the straight chain which has 1-4 carbon atoms, or branched chain may be expressed, and you may be a 
permutation or unsubstituted any. A Expressing [ and ] the protective group from which it can be desorbed with 
an acid, Z expresses two or more atoms required to complete an alicyclic hydrocarbon radical with the carbon 
atom of a publication. 

[0058] the protective group from which it is desorbed with the acid which the structural unit of a front type 
(XIV) has alicyclic frames, such as adamantane and norbornane, and is produced from an acid generator, and 
alkali — it is the example included combining the meltable carboxylic-acid radical, since an acid radical exists in 
the structure of a resist — the alkali developer of the exposure section after exposure — it melts and **** 
becomes smooth. Moreover, if the content of the acidic group is controlled, development is possible also for the 
alkali developer (2.38% tetramethylammonium hydroxide water solution) by which the current standardization is 
carried out. In this case, as for the content in the resist of the unit containing a carboxylic acid, it is desirable 
that it is less than [ more than 5 mol %2 mol % ]. 

[0059] moreover, the protective group from which it is desorbed with the acid which the structural unit of a front 
type (XV) has alicyclic frames, such as adamantane and norbornane, and is produced from an acid generator — 
similarly it ****s with an acid — although kicked — the usual protective group (however, when it has the 
intention of the lithography using ArF excimer laser with a wavelength of 193nm, it is desirable that an aromatic 
series ring is not contained in a protective group), and alkali — it is the example included combining the meltable 
carboxylic acid radical. With such resist structure, since a resist can dissolve in alkali even when desorption does 
not happen, it melts and there is effectiveness to the alkali developer of the exposure section after exposure 
that **** becomes smooth. 

[0060] By the way, the above mentioned degree type (XIV) or the substituent RI in (XV) They can be a methyl 
group, ethyl groups, those halogenation (chlorination, bromination, etc.) objects, etc. like the above mentioned 
thing. Moreover, the protective groups A from which it can be desorbed with an acid can be the usual protective 
group, for example, the 4th class carbon radical, or beta-oxyketone radical, for example, t-butyl, t-amyl group, a 
3-oxy-cyclohexyl radical, etc., as described above. Moreover, the alicyclic hydrocarbon radicals completed by Z 
are adamantane as previously shown by the general formula and its derivative, norbornane and its derivative, a 



par hydronalium anthracene and its derivative, par hydronalium naphthalene and its derivative, tricyclo [5.2.1.02, 
6] Deccan and its derivative, a bicyclo hexane and its derivative, spiro [4, 4] nonane and its derivative, spiro [4 t 
5] Deccan, its derivative, etc. preferably. 

[0061] It is as follows when a useful acid sensitivity polymer or a useful copolymer is explained still more 
concretely in this invention with reference to the case where especially an alkali fusibility radical is a carboxylic 
acid. An acid sensitivity polymer is a meta(acrylate) polymer expressed by the degree type (XVI) preferably. 
[0062] 

[Formula 40] 
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[0063] In an upper type, R expresses a proton (hydrogen), a halogen, a permutation, an unsubstituted alkyl group, 
for example, a methyl group, or an ethyl group, a methylol radical, etc. A the part of front type (I) - (VI) — 
corresponding — for example, a protective group — desirable — the 4th class carbon radical or beta-oxyketone 
radical — for example, the alicyclic hydrocarbon radical protected by t-butyl, t-amyl group, the 3-oxy- 
cyclohexyl radical, etc. — expressing [ and ] adamanthyl, norbornyl, cyclohexyl, tricyclo [5.2.1.0] Deccan, etc. 
preferably, n expresses the positive integer of arbitration. 

[0064] Moreover, acid sensitivity copolymers are a degree type (XVII) and (XVIII) a meta(acrylate) copolymer 
expressed preferably. In addition, a meta(acrylate) 3 component copolymer can also be constituted according to 
this. 
[0065] 
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[Formula 42] 
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[0067] an upper type — setting — R, A, and n — respectively — said definition — the same — Y — the 
substituent of arbitration — desirable — for example, radical [ of degree types, such as alicyclic radicals, for 
example, adamanthyl, such as ether groups, for example, a phenoxy group etc., such as an alkyl group, for 
example, t-butyl etc., norbornyl, cyclohexyl, and tricyclo [5.2.1.0] Deccan, ]: [0068] 
[Formula 43] 





[0069] **** — expressing — the inside of a formula, and R1, R2 and R3 — respectively — others, such as 
hydrogen, a permutation, an unsubstituted alkyl group or an alkylene group, for example, a methyl group, an ethyl 
group, and a methylene group, — expressing — and B — the substituent of arbitration — desirable — for 
example, carboxyl group or radical [ of a degree type ]: [0070] 
[Formula 44] 
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[0071] Expressing ****, R4 in a formula and Substituent D is hydrogen, a permutation, an unsubstituted alkyl 
group, for example, a methyl group, or an ethyl group, and I and m express the positive integer of arbitration, 
respectively. Although the acid sensitivity copolymer which can be advantageously used in this invention is not 
necessarily limited to the following, it still more specifically includes the following. In addition, m and n in a 
formula are the same as said definition respectively. 
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[Formula 46] 
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[0082] 
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[Formula 57] 



CH 



CH 



o = c 
I 



O CH: 





(XXVIII) 



(XXIX) 



(XXX) 



(XXXI) 



[0085] 

[Formula 58] 
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[0086] The above mentioned acid sensitivity polymer or the above mentioned copolymer may contain additionally 
the polymer of alkali fusibility or a copolymer, for example, novolak resin, phenol resin, imide resin, carboxylic- 
acid content resin, and others if needed. In operation of this invention, the low-molecular compound (especially 
on this application specifications, it is called a "non-polymerization compound") which replaces with an acid 
sensitivity polymer or a copolymer which was described above, and carries out a polymerization can be used for 
the same purpose further again. The non-polymerization compound used here is not limited, especially as long as 
it has the protected alkali fusibility radical which is the acid sensitivity compound with which the protected alkali 
fusibility radical ****s an acid, and serves as alkali fusibility, and contains the part expressed with before type (I) 
- (VI) in the molecule and the behavior of a publication is presented as described above. Generally, this non- 
polymerization compound has the ring frame of aromatic series rings, such as an alicyclic ring frame and the 
benzene ring, the alkyl frame, etc., and a part of those frames are permuted by the radical containing the part 
expressed with front type (I) - (VI). The following compounds are included although it will not necessarily be 
limited to what is enumerated below, if a general formula shows the example of a desirable non-polymerization 
compound. In addition, in a bottom type, RI, and RII, Z and n are the same as the above mentioned definition 
respectively. 
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[0095] Moreover, these non-polymerization compounds are added to the radical containing the part expressed 
with front type (I) - (VI) if needed. The unit from which the other protective groups are desorbed with an acid, 
and produce a carboxylic acid etc., For example, the 3rd class carbon ester, such as t-butyl ester, t-amyl ester, 
alpha, and alpha-dimethylbenzyl ester, You may have the ester which consists of beta-oxyketones, such as 
ester which consists of acetals, such as tetrahydropyranyl ester, and 3-oxy-cyclohexyl ester, and others. 
[0096] Those things [ that these non-polymerization compounds use together the polymer or copolymer of alkali 
fusibility since an expected resist property cannot be done so if independent ] are required. Although the 
polymer or copolymer of alkali fusibility which can be used here is not necessarily limited to what is indicated 
below, it includes novolak resin, phenol resin, imide resin, carboxylic-acid content resin, and others. In addition, 
the mixing ratio of a non-polymerization compound, an alkali fusibility polymer, or a copolymer can be changed in 
the large range according to the property of the compound to be used, the resist property considered as a 
request, and other factors. 

[0097] Moreover, the acid generator used combining an acid sensitivity polymer, a copolymer, or a non- 
polymerization compound which was described above in the chemistry magnification mold resist of this invention 
can be matter which produces proton acid by the exposure of radiations, such as the acid generator generally 
used in the chemistry of a resist, i.e., ultraviolet rays, far ultraviolet rays, vacuum ultraviolet radiation, an 
electron ray, an X-ray, and a laser beam. The following is included although a suitable acid generator is not 
limited to what is enumerated below in operation of this invention. 

(1) Diazonium salt:Ar-N2+X expressed by the degree type - (in an upper type, Ar expresses alicyclic or radicals, 
such as a permutation or an unsubstituted aromatic series radical, for example, a phenyl group etc., and X 
expresses a halogen, for example, CI, Br, and I, or F and BF4, BF6, PF6, AsF6, SbF6, CF3 S03, CI04, or an 
organic sulfonic-acid anion) 

(2) Iodonium salt expressed by the degree type : [0098] 
[Formula 67] 
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[0099] (In an upper type, Ar and X are the same as said definition) 
(3) Sulfonium salt expressed by the degree type : [0100] 
[Formula 68] 
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[Formula 73] 
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[0106] (In an upper type, R, R1, R2, R3, Ar, and X are the same as said definition respectively, for example, R is a 
methyl group etc., and R1, R2, and R3 are phenyl groups etc., and tBu is t-butyl) 
(4) Sulfonate expressed by the degree type : [0107] 
[Formula 74] 
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[0108] (In an upper type, Ar and R are the same as said definition) 
(5) OKISA azole derivative expressed by the degree type : [0109] 
[Formula 75] 
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[01 10] (In an upper type, X is the same as said definition, however it is -CX3 One of the radicals may be a 
permutation, an unsubstituted aryl group, or an alkenyl radical) 

(6) s-triazine derivative expressed by the degree type : [0111] 
[Formula 76] 
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[01 12] (In an upper type, X is the same as said definition, however it is -CX3 One of the radicals may be a 
permutation, an unsubstituted aryl group, or an alkenyl radical) 

(7) Disulfon derivative:Ar-S02-S02-Ar expressed by the degree type (in an upper type, Ar is the same as said 
definition) 

(8) Imide compound expressed by the degree type : [01 13] 
[Formula 77] 
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[01 14] (In an upper type, X is the same as said definition) 

(9) In addition, for example, oxime sulfonate, a diazo naphthoquinone, benzoin tosylate, etc. 

When these acid generators show some examples still more concretely, they are the following compounds. 

Triphenylsulfonium hexafluoroantimonate : [0115] 

[Formula 78] 




[0116] Triphenyl phosphonium hexafluorophosphate : [0117] 
[Formula 79] 
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[0118] Diphenyl iodine hexafluorophosphate : [0119] 
[Formula 80] 

[0120] Benzoin tosylate : [0121] 
[Formula 81] 
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CH 3 CH, 

H 3 C-C-N = N-C-CH: 
CN CN 



[0124] MAIB(dimethyl -2, 2-azo iso screw butyrate) : [0125] 
[Formula 83] 
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acetate (PGMEA), and ethyl lactate preferably r invention can be preferably enforced as follows. 



magnification mold resist prepared as mentioned above is applied on a processed substrate. The processed 
substrate used here may be what kind of substrate usually used in a semiconductor device and other 
equipments, and, specifically, can raise silicon, an oxide film, polish recon, a nitride, aluminum, etc. It is not 
necessary to make and these substrates do not need to be full, even if the circuit is already made and jammed. 
As for these substrates, it is desirable to pretreat with adhesion accelerators, such as hexamethyldisilazane 
(HMDS), in order to raise adhesion with a resist depending on the case. 

[0128] Spreading of a resist solution can be performed using the coater of daily use of a spin coater, a dip 
coater, a roller coater, etc. Although it is widely said according to factors, such as the purpose for spending of 
the resist film, that the thickness of the resist film formed can be changed, the range of it is usually about 0.3- 
2.0 micrometers. Subsequently, before exposing a radiation alternatively if needed, about 60-150 degrees C of 
resist film formed at the above-mentioned process are preferably prebaked over about 60 - 1 80 seconds at the 
temperature of about 60-100 degrees C. A heating means like a hot plate can be used for this prebaking. 
[0129] Moreover, when giving the topcoat film (protective coat) further on the resist film, it can consider as the 
topcoat film by applying the solution of define resin on the resist film with a spin coat method, and performing 
baking at the temperature around 100 degrees C. Selection exposure of the resist film is carried out with an 
aligner in ordinary use after prebaking to formation and arbitration of the resist film at a radiation. Suitable 
aligners are a commercial ultraviolet-rays (far-ultraviolet-rays and vacuum ultraviolet radiation) aligner, an X-ray 
aligner, an electron beam machine, an excimer stepper, and others. Exposure conditions can choose suitable 
conditions each time. It is made for an acid to be generated from the acid generator contained in the resist film 
as a result of this selection exposure. 

[0130] Subsequently, the elimination reaction of the protective group which made the acid the catalyst is 
produced by carrying out after [ exposure ] BEKU (PEB) of the resist film after exposure. BEKU after this 
exposure can be performed like previous prebaking. For example, about 60-150 degrees C of baking temperature 
are about 100-150 degrees C preferably. In addition, when the topcoat film is being used together, it is after 
BEKU after this exposure, and exfoliation removal of it is carried out with an organic solvent before 
development. 

[0131] After completing BEKU after exposure, according to a conventional method, liquid development of the 
resist film after exposure is carried out. The developer used here can choose a suitable thing as arbitration out 
of the developer generally used by this technical field. An especially desirable developer is ammonium compound 
[ of a degree type ]: [0132] as a developer as proposed in the JP,7-23053,A specification quoted previously. 
[Formula 84] 
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[0133] It is morpholine compound [ of (R1, R2, R3, and R4 express among a formula the same, the permutation 
which may differ and has 1-6 carbon atoms, or an unsubstituted alkyl group, respectively), and a degree type ]: 
[0134]. 
[Formula 85] 
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[01 35] Or it is a developer containing the water solution or the alcoholic solution of the mixture. Although the 
desirable example of the ammonium compound as a developer is not necessarily limited to what is enumerated 
below, it includes tetramethyl ammonium hydroxide (TMAH), tetraethylammonium hydroxide (TEAH), 
tetrapropylammonium hydro KIJIDO (TPAH), tetrabutylammonium hydroxide (TBAH), etc. 
[0136] These developers are dissolved in water, or it dissolves in alcohol, such as a methanol, ETARU, and 
isopropyl alcohol, and makes with a developer, the concentration of the dissolving developer can be changed 
widely — although kicked — general — about 0.1-15% of the weight of the range — it is about 0.1 - 10% of the 
weight of the range preferably, especially as for developing time, this is not necessarily limited, either — 
although kicked — general — the range for about 1 - 5 minutes — it is the range for about 1 - 3 minutes 
preferably. The resist pattern in which the exposure region of the resist film carries out dissolution removal and 
which it considers as a request can be obtained as a result of development. At the end, according to a 
conventional method, with pure water, the rinse also of the obtained resist pattern is carried out, and it is dried. 
[0137] So that I may be understood from the above explanation and the following example in this invention As a 
chemistry magnification mold resist ingredient, are expressed by before type (I) - (VI) in the structure. The 
solubility of the exposure section increases by using the compound equipped with the deprotection radical in 



which the deprotection radical which has the part permuted by the low-grade alkyl group with one piece suitable 
for the carbon atom which has an alicyclic radical and constitutes the ring frame, or its ring frame is carrying out 
the ester bond via one or more other atoms. Since development advances smoothly, the stiffness which can 
reduce peeling and the crack of the resist film, and can acquire the stable patterning property, or originates in an 
alicyclic hydrocarbon radical can be reduced, and the stable patterning property can be acquired. 
[0138] the deprotection radical used in this invention can do so the effectiveness in which it has become clear 
that remarkable effectiveness is especially done so in the chemistry resist which consists of an alicyclic unit and 
a deprotection unit and which may be satisfied in the case of other resists, also although kicked. In addition, as a 
resist which does remarkable effectiveness so especially, as described above, the resin containing alicyclic 
radicals, such as adamantane and its derivative, norbornane and its derivative, tricyclo [5.2.1.02, 6] Deccan, and 
its derivative, can be mentioned. 



[Example] Subsequently, this invention is explained with reference to some of the examples. In addition, please 
understand that the following example is not that to which it is a mere example and this invention is limited by 



The example 1 methacrylic-acid 2-methyl adamanthyl monomer and the Al Lil acid t-butyl monomer were taught 
to the polymerization container at a rate of 4:6, and it considered as the 1,4-dioxane solution of two mols /LA 
polymerization initiator and azobisuisobutironitoriru (azo-isobutyro-dinitrile) were added in % of the amount of 
five mols in this 1,4-dioxane solution, and the polymerization was carried out over about 8 hours at 80 degrees 
C. It refined by using n-hexane as a precipitant after the conclusion of a polymerization. 2-methyl adamanthyl 
methacrylate / t-butyl acrylate copolymer expressed by the degree type were obtained. 



[0141] For the presentation ratio (m:n), 49:51 and weight average molecular weight (Mw) were [ 6890 and degree 
of dispersion (Mw/Mn) of the obtained copolymer ] 1.89. 

1 5% of the weight of an acid generator and triphenylsulfonium hexafluoroantimonate were added to 2-methyl 
adamanthyl methacrylate / t-butyl acrylate copolymer prepared in the example 2 aforementioned example 1 , and 
it dissolved in the cyclohexanone. The spin coat of the obtained resist solution was carried out by 0.7 
micrometers of thickness on the silicon substrate pretreated by hexamethyldisilazane (HMDS), and it was 
prebaked for 100 seconds at 100 degrees C on the hot plate. 

[0142] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (the NIKON 
CORP. make, NA=0.45) after completion of prebaking at the pattern of a KrF laser beam with a wavelength of 
248nm. Then, PEB during 60 seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out 
at 130 degrees C. Then, the resist film was developed for 60 seconds in the 0.27-N tetramethyl-ammonium- 
hydroxide (TMAH) water solution, and the rinse was further carried out for 30 seconds with pure water. It was 
obtained without the resist pattern of the request equivalent to the laser beam pattern used for exposure 
producing peeling of a pattern, in addition, the ** value energy Eth of the quantity of radiation in this example — 
21.2 mJ/cm2 it is — resolution — 0.275 micrometers It was L&S (Rhine - and - tooth space). 
The technique of a publication was repeated for the example 3 aforementioned example 2. However, in this 
example, as a developer, it replaced with the 0.27-N TMAH water solution, and the tetrabutylammonium 
hydroxide (TBAH) water solution of this concentration (0.27Ns) was used. The same resist pattern as the case 
of said example 2 which may be satisfied is Eth=28.6 mJ/cm2. Resolution = 0.275 micrometers It was obtained 
by L&S. 

Example 4 (example of a comparison) 

The technique of a publication was repeated for said Example 1 and Example 2. However, it is expressed with 
this example to said example 1 by the degree type by the technique of a publication for a comparison, and, for 
53:47 and weight average molecular weight (Mw), 3830 and a degree of dispersion (Mw/Mn) are [ the 
presentation ratio (m:n) ] adamanthyl methacrylate / t-butyl acrylate copolymer [ of 2.1 ]: [0143]. 
[Formula 87] 
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[0144] It prepared. Also although the resist process was carried out for said example 2 like a publication and it 
excelled in it using the obtained copolymer, a pattern was not obtained at all. 

The example 5 acrylic-acid 2-methyl adamanthyl monomer was taught to the polymerization container, and it 
considered as the toluene solution of two mols /LA polymerization initiator and azobisuisobutironitoriru were 
added in % of the amount of two mols in this toluene solution, and the polymerization was carried out over about 
8 hours at 80 degrees C. It refined by using a methanol as a precipitant after the conclusion of a polymerization. 
2-methyl adamanthyl acrylate polymer (n in a formula is the number of repeat units required to obtain the 
following molecular weight) expressed by the degree type was obtained. 
[0145] 

[Formula 88] 
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[0146] Weight average molecular weight (Mw) was [ 8950 and degree of dispersion (Mw/Mn) of the obtained 
polymer ] 1.8. 

1 5% of the weight of an acid generator and triphenylsulfonium hexafluoroantimonate were added to 2-methyl 
adamanthyl acrylate polymer prepared in the example 6 aforementioned example 5, and it dissolved in the 
cyclohexanone. The spin coat of the obtained resist solution was carried out by 0.7 micrometers of thickness on 
the silicon substrate pretreated by hexamethyldisilazane (HMDS), and it was prebaked for 100 seconds at 100 
degrees C on the hot plate. 

[0147] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (the NIKON 
CORP. make, NA=0.45) after completion of prebaking at the pattern of a KrF laser beam with a wavelength of 
248nm. Then, PEB during 60 seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out 
at 130 degrees C. Then, the resist film was developed for 60 seconds in the 0.27-N tetramethyl-ammonium- 
hydroxide (TMAH) water solution, and the rinse was further carried out for 30 seconds with pure water. It was 
obtained without the resist pattern of the request equivalent to the laser beam pattern used for exposure 
producing peeling of a pattern, in addition, the ** value energy Eth of the quantity of radiation in this example — 
32 mJ/cm2 it is — resolution — 0.30 micrometers It was L&S. 

The example 7 methacrylic-acid 2-methyl adamanthyl monomer and the methacrylic-acid 3-oxocyclohexyl 
monomer were taught to the polymerization container at a rate of 4:6, and it considered as the toluene solution 
of two mols /LA polymerization initiator and azobisuisobutironitoriru were added in % of the amount of five 
mols in this toluene solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It 
refined by using a methanol as a precipitant after the conclusion of a polymerization. 2-methyl adamanthyl 
methacrylate / 3-oxocyclohexyl methacrylate copolymer expressed by the degree type were obtained. 
[0148] 
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[0149] For the presentation ratio (m:n), 49:51 and weight average molecular weight (Mw) were [ 14400 and 
degree of dispersion (Mw/Mn) of the obtained copolymer ] 2.30. 

5% of the weight of an acid generator and triphenylsulfonium hexafluoroantimonate were added to 2-methyl 
adamanthyl methacrylate / 3-oxocyclohexyl methacrylate copolymer prepared in the example 8 aforementioned 
example 7, and it dissolved in the cyclohexanone. The spin coat of the obtained resist solution was carried out 
by 0.7 micrometers of thickness on the silicon substrate pretreated by hexamethyldisilazane (HMDS), and it was 
prebaked for 100 seconds at 100 degrees C on the hot plate. 

[0150] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (the NIKON 
CORP. make, NA=0.45) after completion of prebaking at the pattern of a KrF laser beam with a wavelength of 
248nm. Then, PEB during 60 seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out 
at 150 degrees C. Then, the resist film was developed for 60 seconds in the 0.27-N tetramethyl-ammonium- 
hydroxide (TMAH) water solution, and the rinse was further carried out for 30 seconds with pure water. It was 
obtained without the resist pattern of the request equivalent to the laser beam pattern used for exposure 
producing peeling of a pattern, in addition, the ** value energy Eth of the quantity of radiation in this example — 
9.6 mJ/cm2 it is — resolution — 0.275 micrometers It was L&S. 

An example 9 methacrylic-acid 2-methyl adamanthyl monomer and methacrylic-acid 3-oxo — 1 and 1 -dimethyl 
PUCHIRU monomer was taught to the polymerization container at a rate of 4:6, and it considered as the 1,4- 
dioxane solution of two mols /LA polymerization initiator and azobisuisobutironitoriru were added in % of the 
amount of five mols in this dioxane solution, and the polymerization was carried out over about 8 hours at 80 
degrees C. It refined by using n-hexane as a precipitant after the conclusion of a polymerization. 2-methyl 
adamanthyl methacrylate / 3-oxo-expressed by the degree type - 1 and 1 -dimethyl butyl methacrylate 
copolymer was obtained. 
[0151] 

[Formula 90] 
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[0152] For the presentation ratio (m:n), 47:53 and weight average molecular weight (Mw) were [ 7420 and degree 
of dispersion (Mw/Mn) of the obtained copolymer ] 2.40. 

2-methyl adamanthyl methacrylate / 3-oxo-prepared in the example 10 aforementioned example 9-5% of the 
weight of an acid generator and triphenylsulfonium hexafluoroantimonate were added to 1 and 1 -dimethyl butyl 
methacrylate copolymer, and it dissolved in the cyclohexanone. The spin coat of the obtained resist solution was 
carried out by 0.7 micrometers of thickness on the silicon substrate pretreated by hexamethyldisilazane (HMDS), 
and it was prebaked for 100 seconds at 100 degrees C on the hot plate. 

[0153] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (the NIKON 
CORP. make, NA=0.45) after completion of prebaking at the pattern of a KrF laser beam with a wavelength of 
248nm. Then, PEB during 60 seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out 
at 130 degrees C. Then, the resist film was developed for 60 seconds in the 0.27-N tetramethyl-ammonium- 
hydroxide (TMAH) water solution, and the rinse was further carried out for 30 seconds with pure water. It was 
obtained without the resist pattern of the request equivalent to the laser beam pattern used for exposure 
producing peeling of a pattern, in addition, the ** value energy Eth of the quantity of radiation in this example — 
32 mJ/cm2 it is — resolution — 0.325 micrometers It was L&S. 

The example 1 1 methacrylic-acid 2-methyl adamanthyl monomer and the methacrylic-acid 3-methacryloyloxy 
methyl butyrate monomer were taught to the polymerization container at a rate of 4:6, and it considered as the 
1 ,4-dioxane solution of two mols /LA polymerization initiator and azobisuisobutironitoriru were added in % of 
the amount of two mols in this dioxane solution, and the polymerization was carried out over about 8 hours at 80 
degrees C. It refined by using n-hexane as a precipitant after the conclusion of a polymerization. 2-methyl 
adamanthyl methacrylate / 3-methacryloyloxy butanoic acid methyl methacrylate copolymer expressed by the 
degree type were obtained. 
[0154] 
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[0155] For the presentation ratio (m:n), 50:50 and weight average molecular weight (Mw) were [ 12090 and 
degree of dispersion (Mw/Mn) of the obtained copolymer ] 1.95. 

15% of the weight of an acid generator and triphenylsulfonium hexafluoroantimonate were added to 2-methyl 
adamanthyl methacrylate / 3-methacryloyloxy butanoic acid methyl methacrylate copolymer prepared in the 
example 12 aforementioned example 11, and it dissolved in the cyclohexanone. The spin coat of the obtained 
resist solution was carried out by 0.7 micrometers of thickness on the silicon substrate pretreated by 
hexamethyldisilazane (HMDS), and it was prebaked for 100 seconds at 100 degrees C on the hot plate. 
[0156] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (the NIKON 
CORP. make, NA=0.45) after completion of prebaking at the pattern of a KrF laser beam with a wavelength of 
248nm. Then, PEB during 60 seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out 
at 130 degrees C. Then, the resist film was developed for 60 seconds in the 0.27-N tetramethyl-ammonium- 
hydroxide (TMAH) water solution, and the rinse was further carried out for 30 seconds with pure water. It was 
obtained without the resist pattern of the request equivalent to the laser beam pattern used for exposure 
producing peeling of a pattern, in addition, the ** value energy Eth of the quantity of radiation in this example — 
29 mJ/cm2 it is — resolution — 0.30 micrometers It was L&S. 

The technique of a publication is repeated for the example 13 aforementioned example 11, and it is expressed by 
the degree type, and, for 55:45 and weight average molecular weight (Mw), 1 1520 and a degree of dispersion 
(Mw/Mn) are [ the presentation ratio (m:n) ] 2-methyl adamanthyl methacrylate / 2-hydroxyethyl methacrylate 
copolymer [ of 2.38 ]: [0157]. 
[Formula 92] 
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[0158] It prepared. Subsequently, 15% of the weight of an acid generator and triphenylsulfonium 
hexafluoroantimonate were added to 2-methyl adamanthyl methacrylate / 2-hydroxyethyl methacrylate 
copolymer prepared as mentioned above, and it dissolved in the cyclohexanone. The spin coat of the obtained 
resist solution was carried out by 0.7 micrometers of thickness on the silicon substrate pretreated by 
hexamethyldisilazane (HMDS), and it was prebaked for 100 seconds at 100 degrees C on the hot plate. 
[0159] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (the NIKON 
CORP. make, NA=0.45) after completion of prebaking at the pattern of a KrF laser beam with a wavelength of 
248nm. Then, PEB during 60 seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out 
at 130 degrees C. Then, the resist film was developed for 60 seconds in the 0.27-N tetramethyl-ammonium- 
hydroxide (TMAH) water solution, and the rinse was further carried out for 30 seconds with pure water. It was 
obtained without the resist pattern of the request equivalent to the laser beam pattern used for exposure 
producing peeling of a pattern, in addition, the ** value energy Eth of the quantity of radiation in this example — 
12 mJ/cm2 it is — resolution — 0.325 micrometers It was L&S. 

The example 14 methacrylic-acid 2-methylcyclohexyl monomer and the methacrylic-acid 3-oxocyclohexyl 
monomer were taught to the polymerization container at a rate of 4:6, and it considered as the toluene solution 
of two mols /LA polymerization initiator and azobisuisobutironitoriru were added in % of the amount of five 
mols in this toluene solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It 
refined by using a methanol as a precipitant after the conclusion of a polymerization. 2-methylcyclohexyl 
methacrylate / 3-oxocyclohexyl methacrylate copolymer expressed by the degree type were obtained. 
[0160] 
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[0161] For the presentation ratio (m:n), 51:49 and weight average molecular weight (Mw) were [ 7115 and degree 
of dispersion (Mw/Mn) of the obtained copolymer ] 1 .9. 

5% of the weight of an acid generator and triphenylsulfonium hexafluoroantimonate were added to 2- 
methylcyclohexyl methacrylate / 3-oxocyclohexyl methacrylate copolymer prepared in the example 15 
aforementioned example 14, and it dissolved in the cyclohexanone. The spin coat of the obtained resist solution 
was carried out by 0.7 micrometers of thickness on the silicon substrate pretreated by hexamethyldisilazane 
(HMDS), and it was prebaked for 100 seconds at 100 degrees C on the hot plate. 

[0162] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (the NIKON 
CORP. make, NA=0.45) after completion of prebaking at the pattern of a KrF laser beam with a wavelength of 
248nm. Then, PEB during 60 seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out 
at 130 degrees C. Then, the resist film was developed for 60 seconds in the 0.27-N tetramethyl-ammonium- 
hydroxide (TMAH) water solution, and the rinse was further carried out for 30 seconds with pure water. It was 
obtained without the resist pattern of the request equivalent to the laser beam pattern used for exposure 
producing peeling of a pattern, in addition, the ** value energy Eth of the quantity of radiation in this example — 
7.2 mJ/cm2 it is — resolution — 0.275 micrometers It was L&S. 

2-oxocyclohexyl methylcyclohexyl sulfonium TORIKURORO sulfonate expressed by 2-methyl adamanthyl 
methacrylate / 3-oxocyclohexyl methacrylate copolymer prepared in the example 16 aforementioned example 7 
by 5% of the weight of the acid generator, and the degree type : [0163] 
[Formula 94] 



[0164] It added and dissolved in the cyclohexanone. The spin coat of the obtained resist solution was carried out 
by 0.7 micrometers of thickness on the silicon substrate pretreated by hexamethyldisilazane (HMDS), and it was 
prebaked for 100 seconds at 100 degrees C on the hot plate. Selection exposure of the obtained resist film was 
carried out with the ArF aligner (the NIKON CORP. make, NA=0.55) after completion of prebaking at the pattern 
of an ArF laser beam with a wavelength of 1 93nm. Then, PEB during 60 seconds of the resist film after exposure 
(after [ exposure ] BEKU) was carried out at 130 degrees C. Then, the resist film was developed for 60 seconds 
in the 0.27-N tetramethyl-ammonium-hydroxide (TMAH) water solution, and the rinse was further carried out for 
30 seconds with pure water. It was obtained without the resist pattern of the request equivalent to the laser 
beam pattern used for exposure producing peeling of a pattern, in addition, the ** value energy Eth of the 
quantity of radiation in this example — 6 mJ/cm2 it is — resolution — 0.20 micrometers It was L&S. 
2-methyl adamanthyl methacrylate / p-vinyl phenol expressed by the 1 7th example type (presentation ratio = 
23:77, weight-average-molecular-weight (Mw) =6480, degree-of-dispersion =3.1) : [0165] 



[0166] It was alike, 2% of the weight of an acid generator and triphenylsulfonium hexafluoroantimonate were 
added, and it dissolved in the cyclohexanone. The spin coat of the obtained resist solution was carried out by 0.7 
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micrometers of thickness on the silicon substrate pretreated by hexameth y ,d ' s,laza ;^ was 
prebaked for 100 seconds at 100 degrees C on the hot plate. Selection exposure of the obtained resist film was 
carried It by the KrF excimer stepper (the NIKON CORP. make. NA=0.45) after completion of prebaking at the 
^ttern of a KrF laser beam with a wavelength of 248nm. Then. PEB during 60 seconds of the res.st film after 
C^(^C^« ] KKU) ^. cafried out at 130 degrees C. Then, the resist film was developed for 60 
seconds in the 27-N tetramethy.-ammonium-hydroxide (TMAH) water solution, and the nnse was further 
Tarried ouVfor 30 seconds with pure water. It was obtained without the resist ^^^JJ^g* 
to the laser beam pattern used for exposure P«P~ n * I'S^tt^ 
of the quantity of radiation in this example — 82 mJ/cmZ it is resolution u.o^a Mmrttam - 
2-methy. adamanthy. acry.ate polymer prepared in the example ^T^T^lT^ 
molecular-weight (Mw) =8950. and a degree of dispersion = the polyvinyl phenol, we.ght-average molecular 
weight (Mw) =5150. and degree-of-dispersion =2.8which are expressed by the degree type in 1.8 . [0167] 
[Formula 96] 
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[0168] It was alike, and added at 20% of the weight of a rate. 5 more% of the weight of an acid generator and 
Uhenylsulfonium hexafluoroantimonate were added, and the obtained 7^^*^^^ tMo ^ on 
cvdohexanone The spin coat of the obtained resist solut.cn was carried out by 0.7 micrometers of thickness on 
Z ^^^^tr^ by hexamethyldisilazane (HMDS), and it was prebaked for 100 seconds at 100 

Ws^JS^of the obtained resist film was earned out by the KrF excimer stepper (the , NIKON 
CORP make. NA=0.45) after comp.etion of prebaking at the pattern ^^'r^ 

248nm Then PEB during 60 seconds of the resist film after exposure (after [ exposure ] BEKU) was earned out 
at 110 degrees C Then the resist film was developed for 60 seconds in the 0.27-N tetramethyl-ammon.um- 
hydroxide ^MAH) wate solution, and the rinse was further carried out for 30 seconds with pure water. It was 
ob? Ted without the resist pattern of the request equivalent to the laser bear, . pattern used for exposure __ 
producing peeling of a pattern, in addition, the ** value energy Eth of the quantity of rad.at.on in th.s example 
8 9 mJ/cm2 it is — resolution — 0.325 micrometers It was L&S. 

The same Too lyvtnyl phenol as what was used in the example 19 aforementioned example 18. we.ght-average- 
^eX^Wlw) =5150. and a degree of dispersion = 1 -adamanthy. carboxylic-acd 2-methy. adamanthy. 
ester expressed to 2.8 by the degree type : [0170] 
[Formula 97] 

CH 




[0171] It added at 30% of the weight of a rate. 5 more% of the weight of an ac.d generator and ^enylsulfomum 
hexafiuoroantimonate were added, and the obtained mixture was dissolved ,n the ^^^^ ^ 
of the obtained resist solution was carried out by 0.7 micrometers of thickness on "''^J?^ hot 
pretreated by hexamethyldisilazane (HMDS), and it was prebaked for 100 seconds at 100 degrees C on the hot 

[0*72] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (the NIKON 
CORP. make NA=0 P 45) after comp.etion of prebaking at the pattern of a KrF .aser bea ^4^^ c^ried out 
248nm Then PEB during 60 seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out 
at 11 0 degrees C Then the resist film was developed for 60 seconds in the 0.27-N totr.mrtM-.mmon.um- 
hydroxide (TMAH) wate solution, and the rinse was further carried out for 30 seconds with pure water t was 
ootoTned without the resist pattern of the request equiva.ent to the laser beam . patterr , usee for ensure 
producing peeling of a pattern, in addition, the ** value energy Eth of the quantity of rad.at.on in th.s example 
1 1 mJ/cm2 it is — resolution — 0.35 micrometers It was L&S. 

It was expressed by the 20th example type and the copolymer whose presentation ratio (m.n) of the is 5.5 and 
whose weight average molecular weight (Mw) is 23000 was prepared. 
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[0174] 2% of the weight of the acid generator of a copolymer and triphenylsulfonium triflate (TPSS03 CF3) were 
added to this copolymer, and it dissolved in ethyl lactate (EL) so that copolymer concentration might become 15 
% of the weight. The spin coat of the obtained resist solution was carried out on the silicon substrate pretreated 
by hexamethyldisilazane (HMDS), and it was prebaked for 1 minute at 100 degrees C on the hot plate. The resist 
film of 1.0 micrometers of thickness was obtained. 

[0175] Selection exposure of the obtained resist film was carried out by the ArF excimer laser contact aligner 
(NA=0.55) after completion of prebaking at the pattern of an ArF laser beam with a wavelength of 193nm. Then, 
PEB during 60 seconds of the resist film immediately after exposure (after [ exposure ] BEKU) was carried out 
on the 150-degree C hot plate. Then, the resist film was developed for 60 seconds by the alkali developer by 
TOKYO OHKA KOGYO CO., LTD., and MMD-3, and the rinse was further carried out for 30 seconds with pure 
water. It was obtained without the resist pattern as the mask size used for exposure producing the crack of a 
pattern, and peeling. Resolution is 0.50 micrometers. It was L&S (Rhine - and - tooth space). 
Example 21 (example of a comparison) 

The technique of a publication was repeated for said example 20. However, for the comparison, it was expressed 
with this example by the degree type, and the copolymer whose presentation ratio (m:n) of the is 5:5 and whose 
weight average molecular weight (Mw) is 1 4000 was prepared by it. 
[0176] 
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[0177] 0.50 micrometers Also although a resist pattern is obtained and it excels by the resolving power of L&S 
(Rhine - and - tooth space), the crack has been produced around a pattern. 

The technique of a publication was repeated for the example 22 aforementioned example 20. However, it was 
expressed with this example by the degree type, and the copolymer whose presentation ratio (m:n) of the is 5:5 
and whose weight average molecular weight (Mw) is 18000 was prepared by it. 
[0178] 

[Formula 100] 
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[0179] It was obtained without the resist pattern as the mask size used for exposure producing the crack of a 



pattern, and peeling. Resolution is 0.50 micrometers. It was L&S (Rhine - and - tooth space). 

The technique of a publication was repeated for the example 23 aforementioned example 20. However, it was 

expressed with this example by the degree type, and the copolymer whose presentation ratio (m:n) of the is 5:5 

and whose weight average molecular weight (Mw) is 1 1000 was prepared by it. 

[0180] 

[Formula 101] 




[0181] It was obtained without the resist pattern as the mask size used for exposure producing the crack of a 

pattern, and peeling. Resolution is 0.50 micrometers. It was L&S (Rhine - and - tooth space). 

The technique of a publication was repeated for the example 24 aforementioned example 20. However, it was 

expressed with this example by the degree type, and the copolymer whose presentation ratio (m:n) of the is 5:5 

and whose weight average molecular weight (Mw) is 8000 was prepared by it. 

[0182] 

[Formula 102] 




[0183] It was obtained without the resist pattern as the mask size used for exposure producing the crack of a 

pattern, and peeling. Resolution is 0.50 micrometers. It was L&S (Rhine - and - tooth space). 

The technique of a publication was repeated for the example 25 aforementioned example 20. However, it was 

expressed with this example by the degree type, and the copolymer whose presentation ratio (m:n) of the is 5:5 

and whose weight average molecular weight (Mw) is 9000 was prepared by it. 

[0184] 

[Formula 103] 




[0185] It was obtained without the resist pattern as the mask size used for exposure producing the crack of a 
pattern, and peeling. Resolution is 0.50 micrometers. It was L&S (Rhine - and - tooth space). 
The technique of a publication was repeated for the example 26 aforementioned example 20. However, it was 
expressed with this example by the degree type, and the copolymer whose presentation ratio (m:n) of the is 5:5 



and whose weight average molecular weight (Mw) is 7800 was prepared by it. 
[0186] 

[Formula 104] 




[0187] It was obtained without the resist pattern as the mask size used for exposure producing the crack of 

pattern, and peeling. Resolution is 0.50 micrometers. It was L&S (Rhine - and - tooth space). 

The technique of a publication was repeated for the example 27 aforementioned example 20. However, it was 

expressed with this example by the degree type, and the copolymer whose presentation ratio (m:n) of the is 5 

and whose weight average molecular weight (Mw) is 6500 was prepared by it. 

[0188] 

[Formula 105] 




[0189] It was obtained without the resist pattern as the mask size used for exposure producing the crack of 

pattern, and peeling. Resolution is 0.50 micrometers. It was L&S (Rhine - and - tooth space). 

The technique of a publication was repeated for the example 28 aforementioned example 20. However, it was 

expressed with this example by the degree type, and the copolymer whose presentation ratio (m:n) of the is 

and whose weight average molecular weight (Mw) is 16000 was prepared by it. 

[0190] 
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[0191] It was obtained without the resist pattern as the mask size used for exposure producing the crack of 

pattern, and peeling. Resolution is 0.60 micrometers. It was L&S (Rhine - and - tooth space). 

The technique of a publication was repeated for the example 29 aforementioned example 20. However, it was 

expressed with this example by the degree type, and the copolymer whose presentation ratio (m:n) of the is f 

and whose weight average molecular weight (Mw) is 1 2500 was prepared by it. 

[0192] 

[Formula 107] 




[0193] It was obtained without the resist pattern as the mask size used for exposure producing the crack of a 

pattern, and peeling. Resolution is 0.50 micrometers. It was L&S (Rhine - and - tooth space). 

The technique of a publication was repeated for the example 30 aforementioned example 20. However, in this 

example, it was expressed by the degree type, the copolymer whose presentation ratio (m:n) of the is 5:5 and 

whose weight average molecular weight (Mw) is 1 8000 was prepared, and it replaced with the ArF excimer laser 

contact aligner as a source of exposure, and the far-ultraviolet-rays light contact aligner was used. 

[0194] 

[Formula 108] 




[0195] It was obtained without the resist pattern as the mask size used for exposure producing the crack of a 

pattern, and peeling. Resolution is 0.50 micrometers. It was L&S (Rhine - and - tooth space). 

The technique of a publication was repeated for the example 31 aforementioned example 20. However, in this 

example, it was expressed by the degree type, the copolymer whose presentation ratio (m:n) of the is 5:5 and 

whose weight average molecular weight (Mw) is 17500 was prepared, and it replaced with the ArF excimer laser 

contact aligner as a source of exposure, and the far-ultraviolet-rays light contact aligner was used. 

[0196] 

[Formula 109] 




[0197] It was obtained without the resist pattern as the mask size used for exposure producing the crack of a 

pattern, and peeling. Resolution is 0.55 micrometers. It was L&S (Rhine - and - tooth space). 

The technique of a publication was repeated for the example 32 aforementioned example 20. However, it was 

expressed with this example by the degree type, and the copolymer whose presentation ratio (m:n) of the is 5:5 

and whose weight average molecular weight (Mw) is 9500 was prepared by it. 

[0198] 

[Formula 110] 





[0199] It was obtained without the resist pattern as the mask size used for exposure producing the crack of a 

pattern, and peeling. Resolution is 0.60 micrometers. It was L&S (Rhine - and - tooth space). 

The example 33 methacrylic-acid 2-methyl-2-adamanthyl monomer and the methacrylic-acid monomer were 

taught to the polymerization container at a rate of 7:3, and it considered as the 1,4-dioxane solution of one 

mol /LA polymerization initiator and azobisuisobutironitoriru (azo-isobutyro-dinitrile) were added in % of the 

amount of 20 mols in this 1 ,4-dioxane solution, and the polymerization was carried out over about 8 hours at 80 

degrees C. It refined by using n-hexane as a precipitant after the conclusion of a polymerization. The 

methacrylic-acid 2-methyl-2-adamanthyl / methacrylic-acid copolymer expressed by the degree type were 

obtained. 

[0200] 
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[0201] For the presentation ratio (m:n), 7:3 and weight average molecular weight (Mw) were [ 8500 and degree of 
dispersion (Mw/Mn) of the obtained copolymer ] 2.10. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the 
methacrylic-acid 2-methy|-2-adamanthyl / methacrylic-acid copolymer prepared in the example 34 
aforementioned example 33, and it dissolved in propylene-glycol-monomethyl-ether acetate (PGMEA). The spin 
coat of the obtained resist solution was carried out by 0.4 micrometers of thickness on the silicon substrate 
pretreated by hexamethyldisilazane (HMDS), and it was prebaked for 60 seconds at 120 degrees C on the hot 
plate. 

[0202] Selection exposure of the obtained resist film was carried out with the ArF excimer aligner (NA=0.55) 
after completion of prebaking at the pattern of an ArF laser beam with a wavelength of 193nm. Then, PEB during 
60 seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, 
the resist film was developed for 60 seconds in 0.1 1 8% of the weight of the tetramethyl-ammonium-hydroxide 
(TMAH) water solution, and the rinse was further carried out for 30 seconds with pure water. It was obtained 
without the resist pattern of the request equivalent to the laser beam pattern used for exposure producing 
peeling of a pattern, in addition, the ** value energy Eth of the quantity of radiation in this example — 21.5 
mJ/cm2 it is — resolution — 0.175 micrometers It was L&S (Rhine - and - tooth space). 
The technique of a publication was repeated for the example 35 aforementioned example 34. However, in this 
example, as an aligner, it replaced with the ArF excimer aligner, the KrF excimer stepper (NA=0.45) was used, 
and the KrF laser beam with a wavelength of 248nm performed selection exposure. It was obtained without the 
resist pattern of the request equivalent to the laser beam pattern used for exposure producing peeling of a 
pattern. In addition, the ** value energy Eth of the quantity of radiation in this example is 1.48 mJ/cm2, and 
resolution is 0.275 micrometers. It was L&S (Rhine - and - tooth space). 

The example 36 methacrylic-acid 2-methyl-2-adamanthyl monomer, the t-butyl methacrylate monomer, and the 
methacrylic-acid monomer were taught to the polymerization container at a rate of 8:7:5, and it considered as 
the 1 ,4-dioxane solution of one mol / L. A polymerization initiator and azobisuisobutironitoriru were added in % of 
the amount of 20 mols in this 1,4-dioxane solution, and the polymerization was carried out over about 8 hours at 
80 degrees C. It refined by using n-hexane as a precipitant after the conclusion of a polymerization. The 
methacrylic-acid 2-methyl-2-adamanthyl / t-butyl methacrylate / methacrylic-acid copolymer expressed by the 
degree type were obtained. 
[0203] 
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[0204] For the presentation ratio (l:m:n). 50:29:21 and weight average molecular weight (Mw) were [ 7800 and 
degree of dispersion (Mw/Mn) of the obtained copolymer ] 2.20. 

2% of the weight of an acid generator and triphenylsulfon.um tnflate (TPSS03 CF3 were added to tne 

2-methy.- g 2-adamanth y . / t-butyl methacrylate / ^^^^ " *" 

examole 37 aforementioned example 36, and it dissolved in propylene-glycol-monomethyl ether acetate 
(PGMEAj i The sp^ coat of the obtained resist solution was carried out by 0.4 micrometers of thickness on the 
Siwn^I^ by HMDS, and it was prebaked for 60 seconds at 120 degrees C on the hot ptato. 

Eth of the quantity of radiation in this example - 1.4 mJ/cm2 it is - resolut.cn was 0.170m,cromL&S 

SeTecVnte" S a puEL was repeated for the example 38 aforementioned ^™*™^J% 
examole as an aligner it replaced with the ArF excimer aligner, the KrF excimer stepper (NA-0 45) was used 
an^he KrFtase beam wit £ a wav elength of 248nm performed selection exposure. It was obtamed without the 
resis patter of the request equivalent to the laser beam pattern used for exposure producing peehng erf a 
patter! ! In addition, the ** value energy Eth of the quantity of radiation in this example ,s 14.4 mJ/cm2, and 
resolution is 0 250 micrometers. It was L&S (Rhine - and - tooth space). 

Th ^example 39 meThacry.ic-acid 2-methy.-2-adamanthy. monomer and the itacon.c-ac.d mono mer we .< t» ught 
to the polymerization container at a rate of 9:1 . and it considered as the 1 ° f ™ ^tdioxane 
polymerization initiator and azobisuisobutironitoriru were added ,n % ^*V«^ U *^ JO^n^s M^xane 
solution and the polymerization was carried out over about 8 hours at 80 degrees C. It refined by ^us.ng ,n 
hexane as a precipitant after the conclusion of a polymerization. The methacryl.c-ac.d 2-methyl-2-adamanthyl / 
itaconic-acid copolymer expressed by the degree type were obtained. 
[0206] 

[Formula 113] Q 



CH 3 
C H 2 — C ^ 



II 

C H 2 — C— O H 



ID 



CH 



CH 2 — 



0 A/ 



C— OH 
II 

o 



[0207] For the presentation ratio (m:n), 88:12 and weight average molecular weight (Mw) were [ 6700 and degree 
of Hknpr«sion (Mw/Mn) of the obtained copolymer ] 2.18. 

2% o ' the weight of an acid generator and tripheny.sulfonium triflate (TPSS03 CF3) were added I to ^ 
methacrylic-acid 2-methyl-2-adamanthyl / itaconic-acid copolymer prepared m the example 40 aforementioned 
eTampk 39 and it dissolved in ethyl lactate (EL). The spin coat of the obtained resist solut.cn was carried out 
by 0 4 micrometers of thickness on the silicon substrate pretreated by HMDS, and .t was prebaked for 60 
seconds at 120 degrees C on the hot plate. a \\ anf > r (NA=0 55) 

[0208] Selection exposure of the obtained resist film was earned out w.th the ^.^^^^9^^ 
after completion of prebaking at the pattern of an ArF laser beam w.th a wavelength of P | ^unng 

60 seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. hen, 



the resist film was developed for 60 seconds in 0.1 18% of the weight of the TMAH water solution, and the rinse 
was further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 2.8 mJ/cm2 it is — resolution was 0.1 75micromL&S 
(Rhine - and - tooth space). 

The technique of a publication was repeated for the example 41 aforementioned example 40. However, in this 
example, as an aligner, it replaced with the ArF excimer aligner, the KrF excimer stepper (NA=0.45) was used, 
and the KrF laser beam with a wavelength of 248nm performed selection exposure. It was obtained without the 
resist pattern of the request equivalent to the laser beam pattern used for exposure producing peeling of a 
pattern. In addition, the ** value energy Eth of the quantity of radiation in this example is 25.0 mJ/cm2, and 
resolution is 0.275 micrometers. It was L&S (Rhine - and - tooth space). 

The example 42 methacrylic-acid 2-methyl-2-adamanthyl monomer and the vinylbenzene sulfonic-acid monomer 
were taught to the polymerization container at a rate of 8:2, and it considered as the 1,4-dioxane solution of one 
mol /LA polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 
1 ,4-dioxane solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It refined by 
using n-hexane as a precipitant after the conclusion of a polymerization. The methacrylic-acid 2-methyl-2- 
adamanthyl / vinylbenzene sulfonic-acid copolymer expressed by the degree type were obtained. 
[0209] 
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[0210] For the presentation ratio (m:n), 76:24 and weight average molecular weight (Mw) were [ 6400 and degree 
of dispersion (Mw/Mn) of the obtained copolymer ] 2.42. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the 
methacrylic-acid 2-methyl-2-adamanthyl / vinylbenzene sulfonic-acid copolymer prepared in the example 43 
aforementioned example 42, and it dissolved in ethyl lactate (EL). The spin coat of the obtained resist solution 
was carried out by 0.4 micrometers of thickness on the silicon substrate pretreated by HMDS, and it was 
prebaked for 60 seconds at 1 20 degrees C on the hot plate. 

[021 1] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (NA=0.45) after 
completion of prebaking at the pattern of a KrF laser beam with a wavelength of 248nm. Then, PEB during 60 
seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, the 
resist film was developed for 60 seconds in 0.236% of the weight of the TMAH water solution, and the rinse was 
further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 1 2.4 mJ/cm2 it is — resolution — 0.250 micrometers 
It was L&S (Rhine - and - tooth space). 

The example 44 methacrylic-acid 2-methyl-2-adamanthyl monomer and the methacrylic-acid amide monomer 
were taught to the polymerization container at a rate of 7:3, and it considered as the 1,4-dioxane solution of one 
mol /LA polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 
1,4-dioxane solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It refined by 
using n-hexane as a precipitant after the conclusion of a polymerization. The methacrylic-acid 2-methyl-2- 
adamanthyl / methacrylic-acid amide copolymer expressed by the degree type were obtained. 
[0212] 
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[0213] For the presentation ratio (m:n), 75:25 and weight average molecular weight (Mw) were [ 7600 and degree 
of dispersion (Mw/Mn) of the obtained copolymer ] 2.13. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the 
methacrylic-acid 2-methyl-2-adamanthyl / methacrylic-acid amide copolymer prepared in the example 45 
aforementioned example 44, and it dissolved in ethyl lactate (EL). The spin coat of the obtained resist solution 
was carried out by 0.4 micrometers of thickness on the silicon substrate pretreated by HMDS, and it was 
prebaked for 60 seconds at 120 degrees C on the hot plate. 

[0214] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (NA=0.45) after 
completion of prebaking at the pattern of a KrF laser beam with a wavelength of 248nm. Then, PEB during 60 
seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, the 
resist film was developed for 60 seconds in 0.236% of the weight of the TMAH water solution, and the rinse was 
further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 24.0 m J/cm2 it is — resolution — 0.275 micrometers 
It was L&S (Rhine - and - tooth space). 

The example 46 methacrylic-acid 2-methyl-2-adamanthyl monomer and the maleimide monomer were taught to 
the polymerization container at a rate of 7:3, and it considered as the 1,4-dioxane solution of one mol /LA 
polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 1,4-dioxane 
solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It refined by using n- 
hexane as a precipitant after the conclusion of a polymerization. The methacrylic-acid 2-methyl-2-adamanthyl / 
maleimide copolymer expressed by the degree type were obtained. 
[0215] 
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[0216] For the presentation ratio (m:n), 71:29 and weight average molecular weight (Mw) were [ 8200 and degree 
of dispersion (Mw/Mn) of the obtained copolymer ] 2.55. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the 
methacrylic-acid 2-methyl-2-adamanthyl / maleimide copolymer prepared in the example 47 aforementioned 
example 46, and it dissolved in ethyl lactate (EL). The spin coat of the obtained resist solution was carried out 
by 0.4 micrometers of thickness on the silicon substrate pretreated by HMDS, and it was prebaked for 60 
seconds at 1 20 degrees C on the hot plate. 

[0217] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (NA=0.45) after 
completion of prebaking at the pattern of a KrF laser beam with a wavelength of 248nm. Then, PEB during 60 
seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, the 
resist film was developed for 60 seconds in 0.236% of the weight of the TMAH water solution, and the rinse was 
further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 30.0 mJ/cm2 it is — resolution — 0.275 micrometers 
It was L&S (Rhine - and - tooth space). 

The example 48 methacrylic-acid 2-methy|-2-adamanthyl monomer and the itaconic-acid-anhydride monomer 
were taught to the polymerization container at a rate of 8:2, and it considered as the 1,4-dioxane solution of one 
mol / L. A polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 
1,4-dioxane solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It refined by 
using n-hexane as a precipitant after the conclusion of a polymerization. The methacrylic-acid 2-methyl-2- 
adamanthyl / itaconic-acid-anhydride copolymer expressed by the degree type were obtained. 
[0218] 
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[0219] For the presentation ratio (m:n), 72:28 and weight average molecular weight (Mw) were [ 8700 and degree 
of dispersion (Mw/Mn) of the obtained copolymer ] 2.31. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the 
methacrylic-acid 2-methyl-2-adamanthyl / itaconic-acid-anhydride copolymer prepared in the example 49 
aforementioned example 48, and it dissolved in ethyl lactate (EL). The spin coat of the obtained resist solution 
was carried out by 0.4 micrometers of thickness on the silicon substrate pretreated by HMDS, and it was 
prebaked for 60 seconds at 1 20 degrees C on the hot plate. 

[0220] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (NA=0.45) after 
completion of prebaking at the pattern of a KrF laser beam with a wavelength of 248nm. Then, PEB during 60 
seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, the 
resist film was developed for 60 seconds in 0.1 18% of the weight of the TMAH water solution, and the rinse was 
further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 26.1 mJ/cm2 it is — resolution — 0.275 micrometers 
It was L&S (Rhine - and - tooth space). 

The example 50 methacrylic-acid 2-methyl-2-adamanthyl monomer and alpha-acrylic-acid-(R)-(+)-beta, and 
beta-dimethyl-gamma-butyrolactone monomer was taught to the polymerization container at a rate of 7:3, and it 
considered as the 1,4-dioxane solution of one mol /LA polymerization initiator and azobisuisobutironitoriru 
were added in % of the amount of 20 mols in this 1,4-dioxane solution, and the polymerization was carried out 
over about 8 hours at 80 degrees C. It refined by using n-hexane as a precipitant after the conclusion of a 
polymerization, the methacrylic-acid 2-methyl -2 expressed by the degree type — the - adamanthyl / alpha- 
acrylic-acid-(R)-(+)-beta and beta-dimethyl-gamma-butyrolactone copolymer was obtained. 
[0221] 
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[0222] For the presentation ratio (m:n), 74:26 and weight average molecular weight (Mw) were [ 6200 and degree 
of dispersion (Mw/Mn) of the obtained copolymer ] 2.25. 

Example 51 — the methacrylic-acid 2-methyl -2 prepared in said example 50 — 2% of the weight of an acid 
generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the - adamanthyl / alpha-acrylic-acid- 
(R)-(+)-beta and beta-dimethyl-gamma-butyrolactone copolymer, and it dissolved in ethyl lactate (EL). The spin 
coat of the obtained resist solution was carried out by 0.4 micrometers of thickness on the silicon substrate 
pretreated by HMDS, and it was prebaked for 60 seconds at 120 degrees C on the hot plate. 
[0223] Selection exposure of the obtained resist film was carried out with the ArF excimer aligner (NA=0.55) 
after completion of prebaking at the pattern of an ArF laser beam with a wavelength of 193nm. Then, PEB during 
60 seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, 
the resist film was developed for 60 seconds in 2.38% of the weight of the TMAH water solution, and the rinse 
was further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 1.9 mJ/cm2 it is — resolution was 0.1 70micromL&S 
(Rhine - and - tooth space). 

The technique of a publication was repeated for the example 52 aforementioned example 51. However, in this 
example, as an aligner, it replaced with the ArF excimer aligner, the KrF excimer stepper (NA=0.45) was used, 



and the KrF laser beam with a wavelength of 248nm performed selection exposure. It was obtained without the 
resist pattern of the request equivalent to the laser beam pattern used for exposure producing peeling of a 
pattern. In addition, the ** value energy Eth of the quantity of radiation in this example is 15.0 mJ/cm2, and 
resolution is 0.250 micrometers. It was L&S (Rhine - and - tooth space). 

The example 53 methacrylic-acid 2-methyl-2-adamanthyl monomer and the vinyl hydroxyl oxime monomer were 
taught to the polymerization container at a rate of 4:6, and it considered as the 1 ,4-dioxane solution of one 
mol /LA polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 
1,4-dioxane solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It refined by 
using n-hexane as a precipitant after the conclusion of a polymerization. The methacrylic-acid 2-methyl-2- 
adamanthyl / vinyl hydroxyl oxime copolymer expressed by the degree type were obtained. 
[0224] 
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[0225] For the presentation ratio (m:n), 66:44 and weight average molecular weight (Mw) were [ 6200 and degree 
of dispersion (Mw/Mn) of the obtained copolymer ] 2.08. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the 
methacrylic-acid 2-methyl-2-adamanthyl / vinyl hydroxyl oxime copolymer prepared in the example 54 
aforementioned example 53, and it dissolved in ethyl lactate (EL). The spin coat of the obtained resist solution 
was carried out by 0.4 micrometers of thickness on the silicon substrate pretreated by HMDS, and it was 
prebaked for 60 seconds at 1 20 degrees C on the hot plate. 

[0226] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (NA=0.45) after 
completion of prebaking at the pattern of a KrF laser beam with a wavelength of 248nm. Then, PEB during 60 
seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, the 
resist film was developed for 60 seconds in 2.38% of the weight of the TMAH water solution, and the rinse was 
further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 34.0 mJ/cm2 it is — resolution was 0.275micromL&S 
(Rhine - and - tooth space). 

The example 55 methacrylic-acid 2-methyl-2-adamanthyl monomer and the vinyl carbonate monomer were 
taught to the polymerization container at a rate of 1 :9, and it considered as the 1 ,4-dioxane solution of one 
mol /LA polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 
1,4-dioxane solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It refined by 
using n-hexane as a precipitant after the conclusion of a polymerization. The methacrylic-acid 2-methyl-2- 
adamanthyl / vinyl carbonate copolymer expressed by the degree type were obtained. 
[0227] 
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[0228] For the presentation ratio (m:n), 82:18 and weight average molecular weight (Mw) were [ 9300 and degree 
of dispersion (Mw/Mn) of the obtained copolymer ] 1 .99. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the 
methacrylic-acid 2-methyl-2-adamanthyl / vinyl carbonate copolymer prepared in the example 56 
aforementioned example 55, and it dissolved in ethyl lactate (EL). The spin coat of the obtained resist solution 
was carried out by 0.4 micrometers of thickness on the silicon substrate pretreated by HMDS, and it was 
prebaked for 60 seconds at 120 degrees C on the hot plate. 



[0229] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (NA=0.45) after 
completion of prebaking at the pattern of a KrF laser beam with a wavelength of 248nm. Then, PEB during 60 
seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, the 
resist film was developed for 60 seconds in 2.38% of the weight of the TMAH water solution, and the rinse was 
further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 31.0 mJ/cm2 it is — resolution was 0.275micromL&S 
(Rhine - and - tooth space). 

The example 57 methacrylic-acid 2-methyl-2-adamanthyl monomer and the vinyl aza-lactone monomer were 
taught to the polymerization container at a rate of 7:3, and it considered as the 1 ,4-dioxane solution of one 
mol /LA polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 
1 ,4-dioxane solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It refined by 
using n-hexane as a precipitant after the conclusion of a polymerization. The methacrylic-acid 2-methyl-2- 
adamanthyl / vinyl aza-lactone copolymer expressed by the degree type were obtained. 
[0230] 

[Formula 121] 
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[0231] For the presentation ratio (m:n), 71:29 and weight average molecular weight (Mw) were [ 10200 and 
degree of dispersion (Mw/Mn) of the obtained copolymer] 1.61. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the 
methacrylic-acid 2-methyl-2-adamanthyl / vinyl aza-lactone copolymer prepared in the example 58 
aforementioned example 57, and it dissolved in ethyl lactate (EL). The spin coat of the obtained resist solution 
was carried out by 0.4 micrometers of thickness on the silicon substrate pretreated by HMDS, and it was 
prebaked for 60 seconds at 1 20 degrees C on the hot plate. 

[0232] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (NA=0.45) after 
completion of prebaking at the pattern of a KrF laser beam with a wavelength of 248nm. Then, PEB during 60 
seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, the 
resist film was developed for 60 seconds in 0.1 18% of the weight of the TMAH water solution, and the rinse was 
further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 28.2 m J/cm2 it is — resolution — 0.250 micrometers 
It was L&S (Rhine - and - tooth space). 

The example 59 methacrylic-acid 2-methyl-2-adamanthyl monomer and the vinyl oxazine monomer were taught 
to the polymerization container at a rate of 7:3, and it considered as the 1 ,4-dioxane solution of one mol /LA 
polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 1 ,4-dioxane 
solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It refined by using n- 
hexane as a precipitant after the conclusion of a polymerization. The methacrylic-acid 2-methyl-2-adamanthyl / 
vinyl oxazine copolymer expressed by the degree type were obtained. 
[0233] 
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CH 3 




[0234] For the presentation ratio (m:n), 70:30 and weight average molecular weight (Mw) were [ 1 1000 and 
degree of dispersion (Mw/Mn) of the obtained copolymer ] 1.59. 



2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the 
rnethacrylic-acid 2-methyl-2-adamanthyl / vinyl oxazine copolymer prepared in the example 60 aforementioned 
example 59, and it dissolved in ethyl lactate (EL). The spin coat of the obtained resist solution was carried out 
by 0.4 micrometers of thickness on the silicon substrate pretreated by HMDS, and it was prebaked for 60 
seconds at 1 20 degrees C on the hot plate. 

[0235] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (NA=0.45) after 
completion of prebaking at the pattern of a KrF laser beam with a wavelength of 248nm. Then, PEB during 60 
seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, the 
resist film was developed for 60 seconds in 0.1 1 8% of the weight of the TMAH water solution, and the rinse was 
further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 27.5 mJ/cm2 it is — resolution — 0.250 micrometers 
It was L&S (Rhine - and - tooth space). 

The example 61 methacrylic-acid 2-methyl-2-adamanthyl monomer and the vinyl-pyrrolidone monomer were 
taught to the polymerization container at a rate of 7:3, and it considered as the 1,4-dioxane solution of one 
mol /LA polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 
1 ,4-dioxane solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It refined by 
using n-hexane as a precipitant after the conclusion of a polymerization. The methacrylic-acid 2-methyl-2- 
adamanthyl / vinyl PIRONIDON copolymer expressed by the degree type were obtained. 
[0236] 
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[0237] For the presentation ratio (m:n), 68:32 and weight average molecular weight (Mw) were [ 9000 and degree 
of dispersion (Mw/Mn) of the obtained copolymer] 1.89. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the 
methacrylic-acid 2-methyl-2-adamanthyl / vinyl PIRONIDON copolymer prepared in the example 62 
aforementioned example 61, and it dissolved in ethyl lactate (EL). The spin coat of the obtained resist solution 
was carried out by 0.4 micrometers of thickness on the silicon substrate pretreated by HMDS, and it was 
prebaked for 60 seconds at 1 20 degrees C on the hot plate. 

[0238] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (NA=0.45) after 
completion of prebaking at the pattern of a KrF laser beam with a wavelength of 248nm. Then, PEB during 60 
seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, the 
resist film was developed for 60 seconds in 0.1 18% of the weight of the TMAH water solution, and the rinse was 
further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 30.5 mJ/cm2 it is — resolution — 0.275 micrometers 
It was L&S (Rhine - and - tooth space). 

The example 63 methacrylic-acid 2-methyl-2-adamanthyl monomer and the acrylonitrile monomer were taught 
to the polymerization container at a rate of 1:1, and it considered as the 1,4-dioxane solution of one mol /LA 
polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 1,4-dioxane 
solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It refined by using n- 
hexane as a precipitant after the conclusion of a polymerization. The methacrylic-acid 2-methyl-2-adamanthyl / 
acrylonitrile copolymer expressed by the degree type were obtained. 
[0239] 
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[0240] For the presentation ratio (m:n), 80:20 and weight average molecular weight (Mw) were [ 6000 and degree 
of dispersion (Mw/Mn) of the obtained copolymer ] 2.35. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the 
methacrylic-acid 2-methyl-2-adamanthyl / acrylonitrile copolymer prepared in the example 64 aforementioned 
example 63, and it dissolved in the cyclohexanone. The spin coat of the obtained resist solution was carried out 
by 0.4 micrometers of thickness on the silicon substrate pretreated by HMDS, and it was prebaked for 60 
seconds at 1 20 degrees C on the hot plate. 

[0241] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (NA=0.45) after 
completion of prebaking at the pattern of a KrF laser beam with a wavelength of 248nm. Then, PEB during 60 
seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, the 
resist film was developed for 60 seconds in 2.38% of the weight of the TMAH water solution, and the rinse was 
further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 38.2 mJ/cm2 it is — resolution was 0.275micromL&S 
(Rhine - and - tooth space). 

The example 65 methacrylic-acid 2-methyl-2-adamanthyl monomer and the nitro styrene monomer were taught 
to the polymerization container at a rate of 7:3, and it considered as the 1,4-dioxane solution of one mol /LA 
polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 1,4-dioxane 
solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It refined by using n- 
hexane as a precipitant after the conclusion of a polymerization. The methacrylic-acid 2-methyl-2-adamanthyl / 
nitro styrene copolymer expressed by the degree type were obtained. 
[0242] 
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[0243] For the presentation ratio (m:n), 74:26 and weight average molecular weight (Mw) were [ 14000 and 
degree of dispersion (Mw/Mn) of the obtained copolymer ] 1 .79. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the 
methacrylic-acid 2-methy|-2-adamanthyl / nitro styrene copolymer prepared in the example 66 aforementioned 
example 65, and it dissolved in the cyclohexanone. The spin coat of the obtained resist solution was carried out 
by 0.4 micrometers of thickness on the silicon substrate pretreated by HMDS, and it was prebaked for 60 
seconds at 1 20 degrees C on the hot plate. 

[0244] Selection exposure of the obtained resist film was carried out by the KrF excimer stepper (NA=0.45) after 
completion of prebaking at the pattern of a KrF laser beam with a wavelength of 248nm. Then, PEB during 60 
seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, the 
resist film was developed for 60 seconds in 2.38% of the weight of the TMAH water solution, and the rinse was 
further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 37.5 mJ/cm2 it is — resolution was 0.275micromL&S 
(Rhine - and - tooth space). 

The example 67 methacrylic-acid 2-methyl-2-adamanthyl monomer and the acrolein monomer were taught to 
the polymerization container at a rate of 1:1, and it considered as the 1,4-dioxane solution of one mol /LA 
polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 1,4-dioxane 
solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It refined by using n- 



hexane as a precipitant after the conclusion of a polymerization. The methacrylic-acid 2-methyl-2-adamanthyl / 

acrolein copolymer expressed by the degree type were obtained. 

[0245] 
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[0246] For the presentation ratio (m:n), 70:30 and weight average molecular weight (Mw) were [ 10000 and 
degree of dispersion (Mw/Mn) of the obtained copolymer ] 2.10. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the 
methacrylic-acid 2-methyl-2-adamanthyl / acrolein copolymer prepared in the example 68 aforementioned 
example 67, and it dissolved in the cyclohexanone. The spin coat of the obtained resist solution was carried out 
by 0.4 micrometers of thickness on the silicon substrate pretreated by HMDS, and it was prebaked for 60 
seconds at 120 degrees C on the hot plate. 

[0247] Selection exposure of the obtained resist film was carried out with the ArF excimer aligner (NA=0.55) 
after completion of prebaking at the pattern of an ArF laser beam with a wavelength of 193nm. Then, PEB during 
60 seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, 
the resist film was developed for 60 seconds in 2.38% of the weight of the TMAH water solution, and the rinse 
was further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 1.4 mJ/cm2 it is — resolution was 0.170micromL&S 
(Rhine - and - tooth space). 

The technique of a publication was repeated for the example 69 aforementioned example 68. However, in this 
example, it replaced with the ArF excimer aligner, the KrF excimer stepper (NA=0.45) was used as an aligner, and 
the KrF laser beam with a wavelength of 248nm performed selection exposure. It was obtained without the resist 
pattern of the request equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in 
addition, the ** value energy Eth of the quantity of radiation in this example — 21.0 mJ/cm2 it is — resolution - 
- 0.250 micrometers It was L&S (Rhine - and - tooth space). 

The example 70 methacrylic-acid 2-methyl-2-adamanthyl monomer and the vinyl acetate monomer were taught 
to the polymerization container at a rate of 7:3, and it considered as the 1,4-dioxane solution of one mol /LA 
polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 1,4-dioxane 
solution, and the polymerization was carried out over about 8 hours at 80 degrees C. It refined by using n- 
hexane as a precipitant after the conclusion of a polymerization. The methacrylic-acid 2-methyl-2-adamanthyl / 
vinyl acetate copolymer expressed by the degree type were obtained. 
[0248] 
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[0249] For the presentation ratio (m:n), 74:26 and weight average molecular weight (Mw) were [ 8200 and degree 
of dispersion (Mw/Mn) of the obtained copolymer] 1.82. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the 
methacrylic-acid 2-methyl-2-adamanthyl / vinyl acetate copolymer prepared in the example 71 aforementioned 
example 70, and it dissolved in the cyclohexanone. The spin coat of the obtained resist solution was carried out 
by 0.4 micrometers of thickness on the silicon substrate pretreated by HMDS, and it was prebaked for 60 
seconds at 120 degrees C on the hot plate. 

[0250] Selection exposure of the obtained resist film was carried out with the ArF excimer aligner (NA=0.55) 
after completion of prebaking at the pattern of an ArF laser beam with a wavelength of 193nm. Then, PEB during 



60 seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, 
the resist film was developed for 60 seconds in 2.38% of the weight of the TMAH water solution, and the rinse 
was further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 2.2 mJ/cm2 it is — resolution was 0.1 70micromL&S 
(Rhine - and - tooth space). 

The technique of a publication was repeated for the example 72 aforementioned example 71. However, in this 
example, it replaced with the ArF excimer aligner, the KrF excimer stepper (NA=0.45) was used as an aligner, and 
the KrF laser beam with a wavelength of 248nm performed selection exposure. It was obtained without the resist 
pattern of the request equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in 
addition, the ** value energy Eth of the quantity of radiation in this example — 22.0 mJ/cm2 it is — resolution - 
- 0.250 micrometers It was L&S (Rhine - and - tooth space). 

The example 73 itaconic-acid-alpha-2-methyl-2-adamanthyl-beta-methyl monomer was taught to the 
polymerization container, and it considered as the 1 ,4-dioxane solution of one mol /LA polymerization initiator 
and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 1,4-dioxane solution, and the 
polymerization was carried out over about 8 hours at 80 degrees C. It refined by using a methanol as a 
precipitant after the conclusion of a polymerization. The itaconic-acid-alpha-2-methyl-2-adamanthyl-beta- 
methyl polymer expressed by the degree type was obtained. 
[0251] 
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[0252] Weight average molecular weight (Mw) was [ 18000 and degree of dispersion (Mw/Mn) of the obtained 
polymer ] 1.66. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the itaconic- 
acid-alpha-2-methyl-2-adamanthyl-beta-methyl polymer prepared in the example 74 aforementioned example 
73, and it dissolved in the cyclohexanone. The spin coat of the obtained resist solution was carried out by 0.4 
micrometers of thickness on the silicon substrate pretreated by HMDS, and it was prebaked for 60 seconds at 
1 20 degrees C on the hot plate. 

[0253] Selection exposure of the obtained resist film was carried out with the ArF excimer aligner (NA=0.55) 
after completion of prebaking at the pattern of an ArF laser beam with a wavelength of 193nm. Then, PEB during 
60 seconds of the resist film after exposure (after [ exposure ] BEKU) was carried out at 150 degrees C. Then, 
the resist film was developed for 60 seconds in 2.38% of the weight of the TMAH water solution, and the rinse 
was further carried out for 30 seconds with pure water. It was obtained without the resist pattern of the request 
equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in addition, the ** value 
energy Eth of the quantity of radiation in this example — 2.0 mJ/cm2 it is — resolution was 0.1 75micromL&S 
(Rhine - and - tooth space). 

The technique of a publication was repeated for the example 75 aforementioned example 74. However, in this 
example, it replaced with the ArF excimer aligner, the KrF excimer stepper (NA=0.45) was used as an aligner, and 
the KrF laser beam with a wavelength of 248nm performed selection exposure. It was obtained without the resist 
pattern of the request equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in 
addition, the ** value energy Eth of the quantity of radiation in this example — 28.5 mJ/cm2 it is — resolution - 
- 0.275 micrometers It was L&S (Rhine - and - tooth space). 

The example 76 fumaric-acid screw-2-methyl-2-adamanthyl monomer and the fumaric-acid monomer were 
taught to the polymerization container at a rate of 9:1 by the mole ratio, and it considered as the 1,4-dioxane 
solution of one mol /LA polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 
20 mols in this 1,4-dioxane solution, and the polymerization was carried out over about 8 hours at 80 degrees C. 
It refined by using n-hexane as a precipitant after the conclusion of a polymerization. The fumaric-acid screw- 
2-methyl-2-adamanthyl / fumaric-acid copolymer expressed by the degree type were obtained. 
[0254] 
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[0255] For the presentation ratio (m:n), 95:5 and weight average molecular weight (Mw) were [ 5100 and degree 
of dispersion (Mw/Mn) of the obtained copolymer ] 2.84. 

2% of the weight of an acid generator and triphenylsulfonium triflate (TPSS03 CF3) were added to the fumaric- 
acid screw-2-methyl-2-adamanthyl / fumaric-acid copolymer prepared in the example 77 aforementioned 
example 76, and it dissolved in the cyclohexanone. The spin coat of the obtained resist solution was carried out 
by 0.4 micrometers of thickness on the silicon substrate pretreated by HMDS, and it was prebaked for 60 
seconds at 120 degrees C on the hot plate. Selection exposure of the obtained resist film was carried out with 
the ArF excimer aligner (NA=0.55) after completion of prebaking at the pattern of an ArF laser beam with a 
wavelength of 193nm. Then, PEB during 60 seconds of the resist film after exposure (after [ exposure ] BEKU) 
was carried out at 150 degrees C. Then, the resist film was developed for 60 seconds in 0.1 18% of the weight of 
the TMAH water solution, and the rinse was further carried out for 30 seconds with pure water. It was obtained 
without the resist pattern of the request equivalent to the laser beam pattern used for exposure producing 
peeling of a pattern, in addition, the ** value energy Eth of the quantity of radiation in this example — 2.8 
mJ/cm2 it is — resolution was 0.180micromL&S (Rhine - and - tooth space). 

The technique of a publication was repeated for the example 78 aforementioned example 77. However, in this 
example, it replaced with the ArF excimer aligner, the KrF excimer stepper (NA=0.45) was used as an aligner, and 
the KrF laser beam with a wavelength of 248nm performed selection exposure. It was obtained without the resist 
pattern of the request equivalent to the laser beam pattern used for exposure producing peeling of a pattern, in 
addition, the ** value energy Eth of the quantity of radiation in this example — 30.5 m J/cm2 it is — resolution - 
- 0.275 micrometers It was L&S (Rhine - and - tooth space). 

Example 792-methyl adamanthyl methacrylate and a methacrylic acid were taught to the polymerization 
container at a rate of 9:1 by the mole ratio, and it considered as the 1,4-dioxane solution of one mol / L. A 
polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in this 1 ,4-dioxane 
solution, and it was made to hold over about 7 hours at 80 degrees C. Then, this system of reaction was 
dissolved in the tetrahydrofuran (THF), the obtained solution was thrown in in a lot of methanols, and precipitate 
was carried out the ** exception. 2-methyl adamanthyl methacrylate / methacrylic-acid copolymer was obtained 
at 44% of yield. The presentation ratio was 9:1 and the weight average molecular weight (Mw) of the obtained 
copolymer was 9600. 

5% of the weight of an acid generator and triphenylsulfonium hexafluoroantimonate (TPSSbF4) were added to 2- 
methyl adamanthyl methacrylate / methacrylic-acid copolymer prepared in the example 80 aforementioned 
example 79, and it dissolved in the cyclohexanone so that a pitch might become 15% of the weight of the whole 
quantity. The spin coat was carried out by 0.7 micrometers of thickness on the silicon substrate which 
pretreated the obtained resist solution by HMDS. 

[0256] Selection exposure of the obtained resist film was carried out through the mask at the pattern of a KrF 
laser beam with a wavelength of 248nm by the KrF excimer stepper (NA=0.45). And PEB during 60 seconds of 
the resist film (after [ exposure ] BEKU) was carried out on the 150-degree C hot plate immediately after 
exposure. Then, the resist film was developed for 60 seconds in 2.38% of the weight of the TMAH water solution, 
and the rinse was further carried out for 30 seconds with pure water. It was obtained without the resist pattern 
of the request equivalent to the laser beam pattern used for exposure producing peeling of a pattern. 0.25 
micrometers The L&S (Rhine - and - tooth space) pattern was resolved to about 1:1. 

[0257] Furthermore, it is 0.325 micrometers at a KrF excimer stepper about the resist film formed as mentioned 
above. It exposed to the hole pattern. Also in this case, 0.325 micrometers equivalent to the laser beam pattern 
used for exposure The hole resist pattern was obtained. 

The technique of a publication was repeated for the example 81 aforementioned example 80. However, at this 
example, it is an acid generator and TPSSbF4. An addition is changed to 2% of the weight from 5 % of the weight, 
and it is 0.7 to 0.4 micrometers about the thickness of the resist film further. The aligner was changed into an 
ArF excimer aligner and the wavelength of 1 93nm (NA=0.55) from the KrF excimer stepper, respectively. It was 
obtained without the resist pattern of the request equivalent to the laser beam pattern used for exposure 
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methyl adamanthyl methacrylate / t-butyl m.thacry c acd / ,Vff. p L might bacoma 15% 
Lr baam with a wavalangth of 248nm by the KrF examer stepper CNA-MW • ^ ^ * g ^ 

micromeUrs The L8.S (Rhine - and - tooth space) pattern ^J™**"^^ fflm formed as mentioned 
K^Tedlo^ 

tooth space) pattern was resolved to about 1.1. 




the 



dioxane solution of one mol / L. A polymer.zat.on .nraavur c 
amount of 20 mols in this 1.4-dioxane -^^^SotS ffSjl*W solution was thrown in in 
Then, this system of react.on was dissolved in the te * a W™™™.\ " was carried out the ** exception. 2- 
a lot of methanols and the mixed solvent (10:1) of "^"^ was obtained at 

? 3 tof^^^ 

Sfl^SJIS acid generate and 

methyl adamanthyl methacrylate / 3-oxocyc lohexyl ™^'«^^^ a n ^ , VS iat a pitch might become 15% 

onZ^ht^^^^ 

User beam with a wayelength of 248nm by the KrF C tai pta*. immediately after 

the resist fflm (after [ exposure ] BEKU) was carried out on the 130 1 degr « , C hotp 

exposure. Then, the resist film was deyalopad for J» »~"£"J^ ° f ™ res ist pattern 

micrometers The L&S (Rhine - and - tooth space) pattern «^^*^J^ fflm form ed as mentioned 

example, the aligner was changed into an ArF exc.mer a ''^a^ to the laser beam 

KrF excimer stepper. It was obtained without the resist ^^^^^ Ss (Rhine - and - tooth space) 

pattern used for exposure producing peel.ng of a pattern. 0.19 m.crometers The L&5> k«n 



pattern was resolved to about 1:1. 

-Example 882-methylcyclohexyl methacrylate, t-butyl methacrylate, and a methacrylic acid were taught to the 
polymerization container at a rate of 40:35:25 by the mole ratio, and it considered as the 1,4-dioxane solution of 
one mol /LA polymerization initiator and azobisuisobutironitoriru were added in % of the amount of 20 mols in 
this 1,4-dioxane solution, and it was made to hold over about 7 hours at 80 degrees C. Then, this system of 
reaction was dissolved in the tetrahydrofuran (THF), the obtained solution was thrown in in a lot of n-hexanes, 
and precipitate was carried out the ** exception. 2-methylcyclohexyl methacrylate / t-butyl methacrylate / 
methacrylic-acid copolymer was obtained at 63% of yield. The presentation ratio was 50:29:21 and the weight 
average molecular weight (Mw) of the obtained copolymer was 21000. 

5% of the weight of an acid generator and triphenylsulfonium hexafluoroantimonate (TPSSbF4) were added to 2- 
methylcyclohexyl methacrylate / t-butyl methacrylate / methacrylic-acid copolymer prepared in the example 89 
aforementioned example 88, and it dissolved in the cyclohexanone so that a pitch might become 15% of the 
weight of the whole quantity. The spin coat was carried out by 0.7 micrometers of thickness on the silicon 
substrate which pretreated the obtained resist solution by HMDS. 

[0262] Selection exposure of the obtained resist film was carried out through the mask at the pattern of a KrF 
laser beam with a wavelength of 248nm by the KrF excimer stepper (NA=0.45). And PEB during 60 seconds of 
the resist film (after [ exposure ] BEKU) was carried out on the 130-degree C hot plate immediately after 
exposure. Then, the resist film was developed for 60 seconds in 0.17% of the weight of the TMAH water solution, 
and the rinse was further carried out for 30 seconds with pure water. It was obtained without the resist pattern 
of the request equivalent to the laser beam pattern used for exposure producing peeling of a pattern. 0.25 
micrometers The L&S (Rhine - and - tooth space) pattern was resolved to about 1:1. 

[0263] Furthermore, it is 0.325 micrometers at a KrF excimer stepper about the resist film formed as mentioned 
above. It exposed to the hole pattern. Also in this case, 0.325 micrometers equivalent to the laser beam pattern 
used for exposure The hole resist pattern was obtained. 

The technique of a publication was repeated for the example 90 aforementioned example 89. However, at this 
example, it is an acid generator and TPSSbF4. The addition was changed to 2% of the weight from 5 % of the 
weight, and the aligner was changed into an ArF excimer aligner and the wavelength of 193nm (NA=0.55) from 
the KrF excimer stepper, respectively. It was obtained without the resist pattern of the request equivalent to the 
laser beam pattern used for exposure producing peeling of a pattern. 0.19 micrometers The L&S (Rhine - and - 
tooth space) pattern was resolved to about 1:1. 
[0264] 

[Effect of the Invention] By using a chemistry magnification mold resist which was described above according to 
this invention Moreover, by using the water solution or the alcoholic solution of a specific ammonium compound 
or a morpholine compound as a developer especially combining this resist By controlling a concordance easy 
with resist resin, and solubility, and easing the stress generated at the time of development, exfoliation of a 
resist pattern and generating of a crack can be reduced and the stable patterning property can be acquired. 
Furthermore, according to this invention, the stable patterning property can also be acquired by easing distortion 
generated at the time of development. According to this invention, an exposure margin becomes large, the stable 
detailed resist pattern can be formed, and the adhesion of the resist to a substrate is also very good further 
again in that case. Moreover, when exposing through the exposure mask with which the circuit pattern which it 
can burn could be shaded, it can also be prevented that a positive type pattern is greatly done a little from a 
desired mask pattern. 
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[0 0 4 4] *fgB^{Cj;S{b^iiiliSiU'V 7 X ^^C*5V^ 
(4. A)l«vn, X;l/*>»», 75KI. 

*6K»*L<t4, sti^ (vii ) ~ (xi) laoasn 
(xii ) tctoasns^ 5 F 

8, ^LTttJS (XIII) IC4 0gSn57x/-^lT' 
[004 5] «S«nfcT;l/*ypf?SttSkL 



23 

xXf;k t -r^;l/XX-r;W a. a -y7f;K> 
^;bxX"r;l^?£> 3 «xxf;k h ^ t: F a tf ^ 
x^jixx/l'^T-fc:^— ;l/A^^:^xxf;k 3 

[0 0 4 6] cnao^;^>^SRt/^cofflOT;l/^ 
mt£3-**V^n^*:>/b«, 

[0047] *&wwt¥m<mm\siS7shicis^ 

^ar;l/y>fr£®/££n£xx^;k •eofte^^co 

( 1 ) 




[0050] *&w<Dnmicmrc<oTs mn&Mi<t&m 
kirn ±iaL/fccfe^tetB*ffloaB«jfi**-r*^fe 



(13) J$i¥9-7 3 17 3 
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[0 0 4 8] WIBr;l/*UBT»tta^fc:«Sn* 

(1) Ti^>*>Rtf*08iSW* 

(2) y;l/#;W>atf*©BH» 

(3) t KPT>h9-b>Rt;*OBI»* 
10 (4) /V-fc Kn^^UVRtf^OKSM* 

(5) hUi/^D C5. 2. 1. O 26 ] "rij^&Ui 

commit 

(6) brs/*n^\**>aff*0«»* 

(7) Xtfn [4, 4] Si-yRZfZOMmfo 

(8) Xlfn [4, 5] 7** >Rtf 

n& : 

[0 0 4 9] 
[ft 3 7] 

20 

(2) 



(4) 



(6) 



(8> 




[0051] *^fcj:*fb*iimai/^hi3^T, 



(14) 



<ftffl¥- 9-73173 
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26 



B&<*&tf^ oRii^ p, a « & e> n s & t> ji l, 
coo5 2] m&fc&xm&mz. &mz&v 




[0 0 5 3] *5IWfc<J:tl(f, LfttfoT, U^Xhtt 
mmc1mZ.T. 7 , ;l/*UBI»tt»«fll*fe:<rJ-*»»)g 

«^aiiira©««snfc7'/i/;& y ?raH£ji£f!i0ti«:*r 
•rs*&isuii{ft**trc fc*w«i:"r*u^ htm 

[00 5 4] frfrS US>X h £F£ L 

<(i, (XIV ) Xf± (XV) ic&r>mt£t\2>m&mtt. 

[0 0 5 5] 
[ft 3 8] 



(XIV) 



[0 0 5 6] 



O^OH 



[ft: 3 9] 

R 




<A„„ 



(XV) 



[0 0 5 7] ±S{CfeVT^ Rti, 11)— fet<liS%o 
T^Tfe.fc<, 7j<^, /Nnyvxfi l ~4ffl©flSM5rF 

>l*>im*£L, Ri fi, l~4«0««Sf**t* 

teasaiSKfkziciisa^^R-rsoiCiesK&iaKffloiR? 

[0 0 5 8] VIA (XIV ) £D^ii*ffi(±, 



so 



spft;$tiTV^^7;l/*y^^ (2. 38%fh7^f 
/l/T^-fAt: KP*->F7j<^fg) T'fe^RTfgT'fe 

O^ati^ 5*;l/%IX±2^/l/%5fe$rc*&3<WiIi: 

[0 0 5 9] Sfc, WS (XV) 

2 > W ;l/#;W- > & if <DlHll3£#««tt LTVTSBfi! 
4#Jj^6^i;*ll»i:J:»)B«i-r*««a, HlXftfcJ: 
DiBt-r***tliffeiBmo««* (ffiU i&gl 9 3nm 
OA r F U-f ^ffl^ft y y ^77 L 



(15) 
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-So 

[0 0 6 0] £C3T\ MGLfe%£ (XIV ) Xtt (X 
v) 4>cd@«SSRi «, satB Lfcfe co tlHUStc. 

-y^jim. t-Ts.)im, 3 z 

R 

I 



-(-CH 2 -C-j 



I 

o = c 
I 

o 
I 

A 
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[5. 2. i. o 2 - 6 ] e->* 

n^^&rJ^cQiSSSf*, Xlfo [4, 4] y^>£. 
XfZvmmi*. Xtfa [4. 5] f**>Stf*OBWW: 

[0 0 6 l] 1$ic7;l/#UW®14gtf#;i/#>in?;&3 

m&fe&n&mz. »sl<h\ (xvi ) 

[0 0 6 2] 
[ft 4 0] 



(XVI) 



[0 0 6 3] ±5£K*5^T. Rtt, 7"nh> ( 7 J<sf|) , 

«, (i) ~ (vi) ©awfrttBs u mats, um 
m&tft-7?-/i<&. t-TZfvm, 3 -^-+->~> 

;K hU~>^D C5. 2. 1.0) x^V&if^U 

R 

-f CH 2 — C 



[0 0 6 4] £/c, &Sl£ifc*«^tt±, »SL<(i, 

(xvii) sa - (xviii ) tcj;t)*^n5^^ (7f 

So 

[0 0 6 5] 
[It 4 1] 



o = c 
I 

0 

I 

Y 



R 
I 

C H* — C 



I 

0 = C 
f 

o 
I 

A 



(XVII) 



[0 0 6 6] 



R 



[ft 4 2] 



CH 2 — C 
I 

o = c 
I 

0 

I 

A 



(XVIII) 



[0 0 6 7] ±5£fc*s^-C, R> ARtfntt, so ffilS&ffitcni UT'fe »? , Y(i, ffittcoSSIS. »S 



(16) 



^¥9-7 3 17 3 
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HJ->?n [5. 2. l.O] "fioyr^E^ fcSWi^ 

[006 8] 
[ft 4 3] 
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[00 6 9] fcifSrSU iS*, R'. R 2 RtfR 3 f±. ^tl 

[0 0 7 0] 
Mb 4 4] 



10 




OH 



R 



R 1 





D : —OR 4 
[0 0 7 1] &if£:SU i£fK «^SD>fOR 4 {±, 7j< 



-COOR" Xfi-OCO-R 4 

[0 0 7 2] 
[{£4 5] 



50 



[00 7 3] 



[0 0 7 4] 



(17) 



31 



CH 3 
I 



CH ; 
I 



-f CH 2 — C A- — (- C H 2 — C 4— 



C H 3 



0 = C 
I 

0 



CH; 



0 = C 
I 

o 
I 

CH,-C-CH : 
I 

CH, 



[ft 4 6] 
CH, 



o = c 



n 



o = c 
I 

o 
1 

H3C - C-CH3 H3C " C ~ C Ha 

1 

CH, 



0 
1 




CH: 



[ft 4 7] 
CH, 



CH: 



o = c 
I 

0 



o = c 
I 

o 



ttM¥9-7 3 1 7 3 
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(XIX) 



(XX) 



(XXI) 



[0 0 7 5] 



[ft 4 8] 



50 



(18) 



Wffl^ 9-73173 
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34 



[0 0 7 6] 



CH; 



CH : 



-f CH '-?)r-f CH! -?) 



n 

C = 0 



H 3 C-C-CH: 



I y n 
C = 0 

I 

o 





O' 



CH 
I 



[ft4 9] 
CH, 



-f CH 2 -C^ f CH 2 — C-r- 



CH 




o = c 



o 




(XXII) 



(XXIII) 



[0 0 7 7] 



CH 3 
I 



nb5 0] 

CH., 



-f CH '-?^r- f CH -- 



ID 

c = o 
I 

o 



H 3 C-C-CH S 





(XXIV) 



CO 0 7 83 



40 [ft5 1] 



50 



(19) 



-73173 



35 



H 



C H 3 



-f Cm-C-) fcH,-C-) 



CH 




o = c 



O 



0 



C H, 



36 



(XXV) 



[0 0 7 9] 



[0 0 8 0] 



C H; 



[ft5 2] 
CH 3 



^ CH, -?^~f CH '-?) 



m 

c = o 

I 

0 

I 



HaC — C — CH S 



n 

C = 0 





\ 



CH 



CH., 



[ft 5 3] 
CH., 



4-CH.-C-) f- CH,-c4- 



C H 3 




- (XXVI) 



o = c 
I 

0-CH a CH 2 OH 



(XXVII) 



[008 1] 



[ft 5 4] 



40 



SO 



(20) 
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37 



38 



CH; 
I 



c = o 
I 

o 
I 

H 8 C-C-CH 8 




C H: 



-(-CH 2 — f CH 2 -C-) 



I 'n 

c = o 
I 

o 
I 

CH 2 CH,OH 



(XXVIII) 



[0 0 8 2] 



C H; 



-f CH 2 — C-4 f CH,- 



o = c 
I 

0 

CH 3 





OH 



(XXIX) 



[0 0 8 3] 



C H 
I 



[ffc5 6] 



^ CH2 -?V~f CH2 -?-) 



o = c 



H 3 C - C — C H s 





OH 



(XXX) 



[0 0 8 4] 



40 Hfc5 7] 



50 



(21) 
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39 



40 



CH; 



C H: 



4cH t -C-) f CH 2 -c4- 




C H; 



[0 0 8 5] 



CH: 



4-CH s -C^ f CH,- 



H 3 C - 



C 

I 'a 
C = 0 
I 

o 
I 

C - C H . 





(XXXI) 



CXXXII) 



[0 0 8 6] MffiLfcTOSttB-&fl£X»4#S^f*tt, 

fiaj * ar, / # 9 * * etJ]§> 71/ — ;mt as, -y 5 k* 
•3, ^o»^*{chu^ (i) ~ (vi) -essnsgff^fc 

R 1 




Sr^LT^T. *n (I) ~ (v 
I) T'g£nS^###*^S«T-B&£nT^3t>© 

JMTfc5«J*-r*tOtl8SSn*t»»T»a:a:l^nH 

T» Ri , Ru, ZMntt -en^n, MflELfcJg« 

[0 0 8 7] 
[ft 5 9] 



CXXXII I) 



[0 0 8 8] 
lit 6 01 




o 



1 R, 



cxxxiv) 



[0 0 8 9] 

lite 1] 



50 
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41 

Ri 



42 



o 
II 

CH^C 



o \ ,z 



(XXXV) 



[0 0 9 0] 



[009 1] 
Kt6 3] 



R 



Cx o/?\r (I 

R.. 



(XXXVI 1) 



[ft 6 2] 



(XXXVI) 



[0 0 9 2] 
[ft6 4] 



R.i O O 
I II II 

RlI /Ko/ C ^ CH ^ C X 0 /. 
R ii R i 



Rm 

I 

C— R, t 



(XXXVI II) 



[0 0 9 3] 




R 



1 1 



\0/|\CH 
R.i 



[ft 6 5) 

o 



R. 




(XXXIX) 



[0 0 9 4] 



OR., 
Rm 



[11:6 6] 




(XL) 



[0095] &tc. ctizmm-etit-smt, &sfcjs 
ut, mac c i ) ~ (vi) T»«snsswfr***r*-.6S 

•r;l/, t — 75;l/X^f;K a, a — i^^l""^^;!/ 
xx^;mco3«BKlgxX-r;K f h7t Kntf^xA* 

[0 0 9 6] Ctt&©#«^ft£ttfcJ\ *n6<01WST? 



[0 0 9 7] Sfc, *fWi©fl^**Sl^;*hfc*V' 



(23) 
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au^tniffe. ^Ocfc-sttfcofcs^-rso [oio4] 

(1) ^a0^^n§^7^^^: Mt7 23 
A r-N 2 ♦ X- 

uawcfc^T, a r it. rat l < ttim»o»«« 

TX«. /NOy>, W*.tfC 1, Br. Ife&VHiF. 
BF 4 , BFe, PFe. AsFe, SbFe, C Fa 
SOs % C 1 0 4 XttfflX**>17-*>42« 

(2) ^CctOS^nsa-F-^Afi: 10 

[0 0 9 8] 
Eft 6 73 



Ar 



Ar 



I *x- 



[0 10 5] 
HI: 7 3] 




\ 




Ar 
Ar 



^>I*=0 CF, COO- 



20 



[0 0 9 9] ChSfcfcVT, A r RtfXtt, tufe^« 

(3) aBSK^OSSnSX;!/*-*.*..*: 
[0 10 0] 
Ht6 8] 

R' 



R 8 
R 3 



:S + X' 



[0 10 1] 

[ft: 6 9] 



[0 10 2] 
Ht7 0] 



Ar- CH 2 S* |X- 



o 
ll 

Ar- C - ArC H 2 - S + 



/ 
\ 



R 



[0 10 3] 
Ht7 1] 



\ 



S'-Ar-OCO- t Bu X" 



30 



[0 10 6] (±SIC*5V^T, R, R\ R 2 , R\ ArR 

fLTtBuli, t-7f;HT*65) 
(4) #x£lc<fc t)S?nsx;l'*^ixxf;l' : 

[0 10 7] 

[ft 7 4] 
Ar-C O C H 2 S 0 2 - Ar 




[0 10 8] (±S(C*3^T. A r&tfRtt* b3I2^» 

(5) j5?*fcJ:»j*«n***-9-7"/-;l'«»tt:: 
[0 10 9] 
[ft 7 5] 

CX, 



N 



X 3 C 




■N 



CX: 



[0 1 10] (±iStC^3V>Ts XfiBufa^etClBICT-fe 
D> fit, -CX 3 »© 1 otiBftt L < tt^HftOT 

(6) %£icj:9*£ft« s- hUr3?>K*{t : 
[0 111] 



(24) 



«fHf 9-7 3 17 3 



45 



46 



Ut7 6] 



N N 

«-/ V... 
[oi 12] ctssie^T, ximmjzmcmKT*& 

fib. -CXa »<D!0(±filRfcL<«^««i07 > 
U -;VSX(i 7 T & <fc v ^) 

(7) ^SJCiOasns^X^vBISWt:: 
Ar-SOz -S 02 -A r 

(8) ^fcckOasnS-YSFft**: 
[0 113] 

[ft 7 7] 
O 



10 




NX 




NX- 




NX" 




.o 



NX" 



o o 
[0114] ctsfcfc^T, xitmssmtcmwib 

(9) ^tDffi, K isTV-f 30 

[0 115] 
[ft 7 8] 



S + SbF<f 




40 



[0 116] hU7x-;l/t>X4-o i >Wf7;l/tn 

[0 117] 
[ft 7 9] 



S + PF 8 - 




[0 119] 
[ffc8 0] 




rpFfl- 



[0 12 0] ^>y^yhis\s—Y 
[0 12 1] 
[ft 8 1] 




o 



COCHi 
I 



o-so 




CH, 



[0122] *aw**j(rr*fe:SoT> ±fet^<j;o 

fi^&Xf±«fi^*©®Mtc&?g£^^fra LT Uv>X 

AIBN (T^V^n- HJ;l/) : 
[0 12 3] 
[ft8 2] 

CH 3 CH 3 
I 

H 3 C - C 



N=N-C-CH; 



CN 



CN 



[0 1 2 4] MA I B (v , ^g L ;l/-2, 
X7f7-h) : 
[0 12 5] 
[<t8 3] 



[0 118] ->"7i^/l/3-F'N+-9-7;l/*a*X7i 
-b : 



(25) 
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CH: 



CH 



H,C-C-N = N-C-CH S 
I I 
H,COCO OCOCHa 



[0 12 6] {b^fcWSU^XhOWBfcfc^T* WB& 
$?£ L < 1 — 1 511%T'$5, $.fcs ZO&ote 10 

yalfl/yy'j3-;l/t/^f;l/i-f;l/7-tf 
-h (PGMEA) , ft»x*-/b»2©*r«»Jg-C;& 

[0 12 7] *|^K:«fcSU^;*W 

Z.l£'\*V*<7-)]/iS~> ; 7if> (HMDS) &if<D<fc?& 
[0 12 8] l/i'xhiSiSwiffiii. xtf:x3— 7 s 

OlUPtt, j e-£0U->*XhM^^H<07 7'^^-{Cf£; 
i:TE<tILf5iV^t©0 1 BBttO. 3-2. 
0 /imtDIEHT-feSo &^T\ iSBfcJ&UT, «tl>f^ 
3WWK»3t-r*l»t, ±fBIgT*flMSnfcl'v'*X h 
60-1 5 0t, b < itm 6 0 ~ 1 0 0 °C<D 

[0 12 9] Sfc, t,tt^XH©i:(cSe.(i:h7 

tU7-f >«)3§©}g?K*Xk!V3- hHfefCt ») U->-x h 
M±tc^b, 1 0 OICHU^oaST'^— +>^%tT? 

^XhK^fiStSO'ftlctcyU^-^^ ^Ol^Xh 
MfcBfflOB^BTflWBKBttBJfcrSo igii&fS 
ftgeBtt. iUlOjSJW GIBftlft • X££ft«0 lift 
£B> XttBft&B* x+^7X so 
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[0 13 0] #^T% B««OU^Xh«l*B3t«^- 

f (peb) -r^c^tcfcoT, mzfrntLtcumm 

^S*f±;SS6 0~ 1 5 0°C, »$L<{±^1 0 0-15 

*««aijicj:oT*n**j«»*f *. 

[0 13 1] Bttf£-<-**7%7Lfc&, WtVkfOXsi? 

xbm*nmcUiTmwmm-?z>o ccx-mmtzm 

-2 30 5 3^iM#(D^:*>T*ti*^nTI/^<fc5tC, 

[0 13 2] 
[ft 8 4] 



Ri 
I 

R 2 - N + - 



R« 



OH' 



[0133] (siw, ri, R2, R3Rt>*R4t±. ^n-en, 

SW^tUvM : 
[0 13 4] 
Ht8 5] 



0 



NH 



[0 13 5] X*i*oS-&%<D7]cafJSX«7';l/=i— 

Kn4^>F (TMAH) , r-h^X^l/T^n^A/N 
YFn*^H (TEAH) . fb^yn^I/r^ 1 ) 
A/WKP^F (TP AH) . ^h^^^l/TV^:- 
^WFp+^K (TBAH) , r^E^^t^o 

[oi3 6] cn&os«ffl*7Wc}s»-rs^«>u< 

HKWtett 0 . 1-15 fi«%^®H, »* L < fitt 
0. l~l 0«fi%OK5BTfeS o ^{WSffltt. cn^ 



(26) 



49 

x. mmt-t^i^yxv^-y^n^ctt^xt^o 
[oi3 7] w±oi»watfTi2o««iW^6a»sn 

T, t(0«3t*Kl»* (I) ~ CW) t*9*Sti*, 

[0 13 8] #«l)liE45l^TfflV 1 '&ttSltt««£tt» Be 

C H 



«fBB¥9-7 3 1 7 3 



50 



Us;xhi:LTtt. *neUfcJ:*e» 7^y*y&tf 
[5. 2. 1. 0 2 - 6 ) xAVRtf*©* 3 ***^ 0 " 8 
[0 13 9] 

m 

*Z?V>m2-* W yf-i^^r fc 7/1/ U ;l/ 

^ aibn ctv 

^y^fnr. hU/W fcs^/i^^S"*?^^ 8 0°c 

tlS 2 - jfW^y^W ^ ^? 'J b / t --Z^- 

[0 14 0] 
tK861 CH, 




[0 14 1] «*tt ( m : n) 

4 9 : 5 K M¥*3#?« (Mw) #6 890, *L 
T#fftS (Mw/Mn) #1. 8 9T'fe-5fc 0 

MfEtfU 1 Efel>T«»Lft 2 -*W79VSl-fr*9 
2i)\s-\./ t --Jf-iVT V 'J I/— 1 5 ■ 

*n7 h*®taU -V^n^t/yii:^ 
bfc ienftb-^hM«> ^•9-/f-A/^91f 
y (HMDS) ^SQ.aLfc^'J3VSS±li:Biffo. 

T? 1 0 0©^yj^— * bfco 

[0142] yu^-f<o^7«s »&nfcus>xni 

%KrFimXf7^ t3>ttB, NA = 0. 4 
5) T*i£ft2 4 8nm<DK r F U— ^n^9-y\t.WSi 

wm,tt. «vt, i»^xn*i 30 tree 

0IMHPEB (WttSK*-*) U5>Xb 
JfifcO. 2 7NOf h^^^T^-W^Kn* 
5/K (TMAH) *»»re6 0fMWR«U 



o (r 



T-3 0#ffilU ^Xbfdo W£fcffl<#\fcl'— 
filX^/l/^E t h«2 1. 2mJ/cm 2 T'fctK 

o. 2 7 5 ftm ns^yryF-xH-w 

W3 

WKW2K:ISK©#tt*«H)iBLfe. fib, *«m 
40 Jlft?SkbT, 0. 2 7NOTMAH*j««lCfW.TW 
ffi* (0. 2 7N) ©fh^^Wyt-'JWK 
D^i/H (TBAH) *»**«fflUft. HufB0lJ2©i§ 
^fcratHOJUSUWSV/^Xb^*-^ E t h = 2 
8. 6mJ/cm 2 T'ft?ff^=0. 2 7 5 ft m L & S T''# 

mxn, tmvrob. imbm 1 iceK©******" 

0*2ti*O*©«J»J£ (m : n) #5 3 : 4 7, fi» 
so (Mw) #3 8 3 0. ZLXimm (Mw/ 



(27) 
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52 



Mn) tf2. l<OT#^y?-/l*2?Vl>-h/ t -7 [0 14 3] 

f;V7^'Jl/-h ftfii^tt : lit 8 7 ] 

CHs CH, 
I 



-f CH --?^ (- CH '-?-b 




[0 14 4] *«HLfe 0 »6tlfc««*»*«fflLT 
ffiiBfll 2 tcfBScOJ: 3 L^X h 7n-feX**iS Lfc» 

net), $ofc</<*->*n#&ft**^;fe 0 
MA 

>*Kfc«*IPI»6ak AlBN4 2^;l/%oiT*SJiD 

u 8 ot-e»8*imcbftoTi#j^fto 

^#y-;l/*ttlWPJ!:bT»««ffofco 9&ttc 

[0 14 5] 
[ft 8 8] 



4-CHe — CHA- 
\ I J n 




[0 14 6] ft&tifcratttt* ■S¥*9^?S (M 
w) tf8 9 50, ^LT^ifcK (Mw/Mn) #1.8 

fle. 

V Is- hM^mc 1 5tt%0K£S£&k h 'J7x-;b 

CHa 



20 



30 



c 

^ \ /tBu 



*\ ^N^^^I/^i/^lfV (HMDS) T'titMrnLfc 
•V h^-h±TM OOtTM 0 0#^yU^-^L 

[0147] yu^-^<o^7«. fS&nfcl^XhBt 

?:KrFX^7Xf7^ tnyttt NA = 0. 4 
5) "CSS 2 4 8nm<DK r F "*f}te<DM* — VlcSlR 
■Jttbfco ttl^T* IMO^Xhl^l 3 0tT6 
0MPEB (Bftfe'*-*) Lfco *<0». Ui^Xh 
M^O. 2 7N<D7 L b^*^/l'r>*x*A/vf Kn* 
*H (TMAH) 7k*«T?6 0»WS«U «6fC>fek 

£U*ci:tt<»&nfc. a*5. *tt?0JflHMUH>H 

fflX^/l/^E t h&3 2mj/cm 2 T&tK ffffcbttO. 

30/im L& STfeo/Co 

ffj7 

* * * U 2 -^f;V7^y^/vi:^ $r *y 
C(Oh)\y^>mmcM^m^L A I BN£:5^e/l/%?) 

n*. 

[0 14 8] 
[It8 9] 

CH 3 




c 

s \ 

o o 




[0 14 9] ft6ftftja^»tt, Sa^Sttfc (m : n) 
49:51, (Mw) tfl 4 4 00> * 



50 



LT^ifcg (Mw/Mn) tf2. 3 0T-36o/£o 
0J8 



(28) 



nm^9-7 3 17 3 



53 

nm^mc 5 mm%<Dm££$k \~v7x. -foxjv*- 

^H^ix^-f > (HMDS) TH55QaLfc->U3>S 
fo±lcmmo. 7/jm-!?Xt?y3-hU *7h^U- 
h±T' lOOtTIO O^m-fV^-^LfZo 

[0150] ie.tiftb->"xhi 

*KrFimXf7/! (— ^>t±m. N A = 0 . 4 
5) TiSS2 4 8nm£>K r F U— «m<£>/^— VKjffiR 

&ftLfc<, ^i/^r, mm&<DUi;xhmz l 5 0tt*6 

H%0. 2 7 NOf f-^^f/bTyt^^A/^ Fn+ 

*sy (tmah) immve>oy>mmmis. «6t«* 

ic^t^>pfim<D\y^x vw—yft^z—y comix* 

C H 3 



o 



c 



CH: 



54 

Hx^/l^E thtt9. 6mJ/cm 2 1**9, WHRAH: 

0. 2 7 5|!m L&STSofto 

W9 

^ * * U ;i/K 2 f-frTV^is+Zte/^k. *9try 
;I/i3-**V-i, 1-^^^/7*4 : 
6 Offl^S^SSfcttii*. 2WL0 1, 4-5> 

»k A I BN*5^;l/%©fi"CiS4DU 8 0fP«8S 

CO 1 5 1] 
[ffc9 0] 



C H 3 

|CH 2 ~C^ 



c 

<^ \ 

o o 



o 




[0 15 2] #&nfc*«^f*tt, ffl/«t (m : n) ifi 

47:53. nm^vzfrf-m cmw) #7 420. 

T»»S (Mw/Mn) 2. 4 0T»fcofc 0 
1 0 

tufBWJ9tc^>TiS^bfc2-^^;l/r^v>9 : -;l/^^ 
>UU-h/3-*+y- 1, 1 -itttiWI-As** 

^*^*^;l/S^>^1f> (HMDS) T'tuJaJIL 
h^U— b±T* 1 OOtt 1 0 0»HI^J^l/ 

tto 

[0 15 3] -?V^-Z<D?cT'&. »&ttfcl^XHK 
^KrFx^>7Xf7^ (— 3>tt«, N A = 0. 4 
5) T«g2 4 8nm£>K r F IfJfrD/** — VlcSfl? 
BJtLfeo DBIOU^XUSI 3 0°CT*6 

0 8HPEB «3t»^— 30 Lfco U^h 
m%0. 2 7 NOf h7^f ;1/7>^-»>Aa^ Fp* 



S/F (TMAH) *»«76 0»ira»U £e>tc£67j< 
T*3 OMyyXLfc BJttfcffll/^ftU— *f)tt/^*-> 

E t h 3 2 mj/cm 2 0 , 0 . 

3 2 5 /xm L&ST&o/c 0 
ffU 1 1 

^ * * U ;l/B 2 - ^f ;l/7^7>f ^ * * y 

;V83 - ^ ? ^ y n>f ;W*^B»^f W / 7* 4 : 

6 cDm^m^mmat^. 2wloi, 4-^ 



SU. A I BN*2*;l/%oa-eiS*PU 8 01CTtt8Wp 

[0 15 4] 
Mk9 1] 



50 



(29) 



^¥9-7 3 17 3 



55 



56 



CH : 
I 



CH; 



-i^-^h f CH *-<f)7r 

CH, I o 

s \ A A / CH: 

o o /x/x o / 




CO 1 5 5] ffi^Jt (m : n) # 

5 0:50, M^SH^S (Mw) #1 2 090, * 
LT^S (Mw/Mn) AM. 9 5T'feofco 
0"Jl 2 



ffiiefl&Jl nc*3V^Tl)ISibrc2-><^l/Z^T>^;l/^ 
^i"JU-F/3-^^^'Jn^;l/t*->»f;l/>( 

# * y \y- vpm&mz. i 5 a«%co^^j, hvy 

mm*, ^s^^f-^ji/^y (hmds) T't5saa 
u h^u-h±T* i o orr- 1 o o#is:/y^- 

f bfc„ 

[0 15 6] 7D-<-^cD^7&, t#e>ftfcl^>*XMl 
^KrFi+->YXf7^ (-3^1, NA = 0. 4 
5) T-KS2 4 8nm©K r F U-+fft<D^*-:^CjI!« 

^bfco m^r. mmk<r>ui??,\-Wk* 1 3ott-6 

C H 3 




[0 15 8] SHiSJbfco #^T\ _LfE<D£5t;:LTl! 



fi^n/ci^x vimfe. ^^^frVis^y (h 

MDS) 7?89«iaLfc->U=3>Sfi±tc:fli»0. 7/im 
TXe^n-hU ^7hyi/-h±TM0 0tTM0 

[0159] yu^-*o^Ta, mzntcisisxhrn 

*K r Fx^>>YXf7^ N A = 0 . 4 

5) 4 8nmC0K r F U— If * — 

S^L/co fiE^T, nmk<D\siSxhm*\ 3 0°CT*6 
0»HPEB Ltc 0 k>*Xh 



10 0WIPEB Lfco *C0», U^Xh 

5/F (TMAH) *»«T?6 0»M31«U S6fc»Wc 
T3 0WJ>Xl/co «)tl£ffl^ftl/- !f 

ffiX*;l/^E th»2 9mJ/cm 2 TfeD. »«*Jtt0. 
3 0/im L&STftofto 
Mi 3 

20 n*^o*Offlritlt (m : n) #5 5 : 4 5. MW5# 
?S (Mw) #1 1 5 2 0. *LT#»ft (Mw/M 
n) #2. 3 S^-^^l/T^V^;!/**^ U- 
h/2-fc: KD^>xf^^^iJl/-h*l^» : 

[0 15 7] 

Ht9 2] 

CH 3 



H 2 — C A— 

I / 4 5 



C 

o cr 



C H 2 C H a O H 



50 



*F (TMAH) 7K*«"e6 0»Wffi«U S5fc«* 

<fiX*;I/^E t hlil 2mJ/cm 2 TfeO. »«*Jtt0. 
3 2 5 /im L&STfeo/Co 
fflj 1 4 

^^^U;l/^2-y^-;l/^^n^^;l/^e/v^^^^ 

TM-&S8^ttii*. 2t;l//L(0h;l/x>'iSii:l 
fc 0 C(Dh;l/xyigilcl^P»|, AIBN^S^l/ 

%a)i-c?ffiJiDL, 8 o c C"eJKj8WFratct>rcoTa-&«-er 

o/co *S(c <}: 0 2 - ^ f;b^>^ n^f;^ 



(30) 



9-73173 



57 



58 



[0 16 0] 



CH: 



CH; 



c 

o o* 




[0 16 1] »6tlfe*a^f*fi, ««Jt (m : n) 
5 1:49. UMW&FHk (Mw) #7 115, *L 
T»»gE(Mw/Mn)tfl. 9?8ofeo 
fflJ 1 5 

- httfi^tc 5 BB%«)ft9B£ffl* h U 7x^X;l/ 

*1M^/l/^>^1f> (HMDS) ^WJSlLfe^'J^ 
>S«±tC§iJS0. *7h7 
l"-h±TM OOtTMO 0»ffly^-*Lfto 
[0 16 2] ^U^— *O^T». »6tlfcU^XM« 
^KrFx^>7Xf^ (-rn^ttSk NA = 0. 4 
5) T«I2 4 8nmOK r F IfJfoD/ — S0? 
BftLfCo Stt^T, B3t«<Dl^XhJK*l 3 0W6 
OIMBPEB (B^ft^-^) Lfco l/^Xb 
m*0. 2 7 NOf h7^f ;l/7^-»>AA>f Hp* 
i/K (TMAH) **«T?6 0»fflSI»U 

0. 2 7 5 /xm L&ST*feofCo 
gU 6 

mm 7 fcte^TBHHLfc 2 * 

^y b-h/3-*^v^n^4^>/i^£^y u-h 

CH, 



10 



40 



Cfb9 3] 

CH 3 

2 — C 



c 

o o 




[0 16 3] 
Mb 9 4] 



CH 



CF3SO3' 



[0 16 4] *j&bnu i/ta^vsyicmmLrc* 

m%tirzi'i?xhi&m%* ^^■^^■f^-y^vy (h 

M D S ) •Gm'tm.Xstz'y V n >»«±t^»0 . 7/im 
T'Xfcf^-HU *y h:/l>-h±T*l 0 0°CT' 1 0 

l/^H*ArF«l«| (^nVtttL NA = 0. 

5 5) T'ifcit 1 9 3nm<DA r F \y—^fft<0^^ — >\zm 
9i&ytLrz 0 ffi^T, TO<0l/->*XH5:l 3 01CT* 

6 0WPEB (gtmk^—W htio =t<Dm. 
hm&O. 2 7 N<Dt- h^^^bTVt^^A^W Ko 
*->F (TMAH) *»«T?6 0tM8|JE»U 

7*ce 3 0 #w y >x tfc 0 SJticfflvfc u— if ft/^- 
> tc ffl s -t 3 fl<0 5? x h > *2 — y 2>v \*i - y <o mti 

SSMx^yl/^ E t h 14 6 ml/cm 2 T*£ t> , mBfjli 0 . 
20(im L&ST'feofto 
Mi 7 

-h/ P -tf^;l/7xy-;b (fij«Jfc=2 3 : 7 7, 1 
I¥^f S (Mw) = 6 4 8 O, MS= 3. 1) : 

[0 16 5] 

Mt 9 5] 



6 




OH 



[0 1 6 6] iC2Mm%CDm$££.ftk h^i^XA so ^^'JA'N+t^MaT^f^-h^/lDU 



(31) 



59 

ttt+A/VfyW (HMDS) T'fuSaSLfcv' V =1 
>m&±lcmmo. 7 jtmT'Xkf>3-hU *>y V? 
U— h±Tl OOtT-1 0 OWffl-JV^-tLfco Zf*) 
^-*<D$cJ'&. »5tlftU^h«*K r Fi+y? 
X-r>y^ taySi, NA = 0. 4 5) T'fifi2 4 8 
nmCDK r F U— f *t<D/<* — VtCjg&BftLfco 
T> R3tt«M>bS?X FBI* 1 3 0°C"P6 OfJ>HP E B 
(Bftft'*-*) U^XhflftfcO. 2 7 

Nco-r h^T-^T^x^A/W Ko*->K (TMA 10 

h) *»irt*6ofMBs»u *sictt*-e3oiMiiiy 

t h«8 2mJ/cm 2 T'&'K fi¥»7J{±0. 3 2 5)im 
L& ST'&ofco 
ffU 1 8 

MfSt&J 5 fcfc^TSMBLfc Z-*f-fr7#V>Wr* 
•J L— hMl^ M¥*WHP« (Mw) =89 5 OR 

i/-;k mm^m^m cmw) = 51 sostf^ic 

S=2. 8 : 
[0 16 7] 
[ffc9 6] 

(-CH8-CH-) 

OH 30 

[0168] ic2 onm%<D%\&T*m\\L. ^e>(c5i 

1M?vI^>^1f> (HMDS) T-tSjaSL/ci/U n> 
S«±tc§|/P0. 7 /xmT'Xtfvn— hU *v h^U 
— F±T* lOOtTMO 0»IH:/ , J'*— *Lfco 
[0 16 9] ^U^— ^OJST*. WStlfcl^XhlK 
*KrFx*S/7Xf^ (-n^ttffii, NA = 0. 4 
5) T*iSg2 4 8nm<E>K r F U— 1f3te©/<* — *o 
BJtLfco W^T. S3KttOU^XhM«l 1 0°CT*6 
0»WPEB (Wtflfc^-*) U/Co U5>Xh 
M^rO. 2 7 NOfh^^^yt- ^A/vf Kd* 
S/F (TMAH) *»»T»6 0»KRS«U S6lc«* 
T3 0#HUVXL/*c o Wtfc/fl^fcL'— tfJtt/**— > 

SMCk4<fl5hft. ft*5. *«|-ptDBH«*««OH 
4tX*;b*E thtt8. 9mJ/cm 2 t?»D> »«*t* 
0. 3 2 5 /xm L&ST*feofc 0 

ffU 1 9 so 
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«fi¥^?» (Mw) =5 1 5 0&tf#tfcjS=2. 
8, te&Slc ±9*2*1* 1 -7^>f;l/^;I/t^l 
2 -^f;b7^>^xxf;l/ : 

[0 17 0] 

[ft9 7] 

CH 3 




[0 17 1] *3 0MS%<DfU^T?i$*nU 2etc5S 
h'J7x-;l/X;I/to^A^t7;l/ 

i^^/i/v^^ifv (hmds) -emwrabfes/y n> 

g«±lC§|JP0. 7 /xmT*XfcrV3-FU *y h^Ix 
[0172] yy^-^o^7«. »6tlfcl/5>Xh« 

*KrFl^>7Xf7^(-3>aR N A = 0 . 4 
5) 2 4 8nmOK r F Ifft©/** — VlCJiS? 

■DttLfeo W^T* B3te«©US>XHK*l 1 0tt6 
0»HPEB Lfco l^Xb 

M^O. 2 7 N^fh7^f;l/7>^^A/^ Fn + 
S/F (TMAH) *tttt?6 0#MKU *6«Clfek 

t*3 o»rau yxi/co Bjeicfflir^fcu— if 

fgX*;l/^E th{il lmj/cm 2 »«*t*0. 
35/im L&St»feofco 
CT2 0 

#Sfc±9«Sn*r3*©»ait (m : n) #5 : 5. 
^LTMW^^S (Mw) tf2 3000T'g5Kl 
Lfco 

[0 17 3] 

[ft9 8] 




[0 17 4] ca)M^^M^2li%^)^ 



61 

£»k hU7xn;l/X;l/tH-«)i,h'J71/-b (TPS 
S0 3 CF 3 ) *»flnu 5fiffi%i: 
&3£5fi:?L&x^/l/ (EL) Ulig»b/co f#6ti/£:U 
^XhiSffi^ *\4 t lM*7l'^$'9'«f> (HMDS) T* 

[0 17 5] y»J^-^<D^7». iWcU^hl 
^ArFx+^lz-f^^^bT^t (NA = 
0. 5 5) T&g 1 9 3nm<DA r F +f7 , fiO/^^ — > 10 

0t^7hyu-h±T*6 0MPEB (S3ft£^- 
*) b/co tO»> U^xhM*Jll«J6ftXSfttt«OT 

MMD-3t6 0»fflS®U 
*T?3 0»BU^Lfe. flftWB^fcVX^^XjI 

t8Ck4<»6ftftoB»AliO. 50/xm L&S 
(^-T> • T^K • X^<-X) T&~Dtc 0 

mz 1 at««) 

0tci2tB^#a*»DSL/feo fib. *»JT? 20 

(m : n) #5 : 5. *LTB«¥i55MP« (Mw) W 
1 4 0 0 0W8*l*»SfflltLfto 
CO 1 7 6] 
Cft9 9] 




[0177] 0. 50/im L&S (9>f> • T> F • 
X^-X) OflMtfj-pU^XW**— ^ff6tlft»ft 

ffJ2 2 

tMHeM2 0fc:G«49D#tt«lit)SLfc. fib, *«"C 

M\ ^(Cct t)g?WOf©Mlt (m : n) #5 : 40 

5. *LTMW5#?« (Mw) AM 8 0 0 01^5 

[0 17 8] 

Hfci 00] 



iW9-7 3 17 3 

62 




[0 17 9] SBcffl^/cVX^^XIOOl/^Xh 

mbtltco m&hltO. 5 0/xm L&S (9>f>-7 
>K • X^-X) t»*ofc 0 
fflj2 3 

neffl!2 0K:C«^tt«IIOSBL^. (IU *0>JT' 

*ate*0**n<PO*O«iJ«Jt (m: n) #5 : 
5. *LT««¥J^5HP« (Mw) 1 1 0 00W4 

[0 18 0] 



[ft 1 0 1 ] 




[0 18 1] R^cffl^fc^X^^XSIOOl^xh 

i^tlfco MMHjtiO. 5 0/xm L&S (^>"7 
>F • X-*-X) T'Sofco 
fflj2 4 

wia«2oj«:ia«o#te*i»t)isufco fib, *mt 

tt, ^CkiJ:t)«Sti^o*oa«lt (m : n) 5 : 
5. ! Z\,xnm?mfrF>M (Mw) ^8 0 0 0T^§J± 

[0 18 2] 
[ffcl 0 2] 



50 



(33) 



63 




B u 



[0183] nyttcm^tt**x#'#>fXM*)<DUi?7>b 

mbtltco JBffcfrfiO. 50fim L&S (^>"T 
gJ2 5 

llWHM2 0U:BB«O#ffi«»*)iBbfco <HU *»JT 

*ate*0**hfro*(Oa«lt (m : n) #5 : 
5, ^LTfiS¥^?S (Mw) tf90 0 0W*ft 
a-&f**ffl*Lfco 20 

[0 18 4] 

Wtl 0 3] 




[0 18 5] B^CfflV^cVX^-9"-fXiH)c0b^Xh 

mZfttCo mmtllZO. 50/xm L&S C^-O-T 
>K • X^-X) TfeofCo 
W2 6 

tt. 3fc«fcJ:t)*Snft^*Ofi*Jt (m : n) 5 : 40 
5. ^LTMff^SH^S (Mw) tf7 8 0 0?*8« 

[0 18 6] 
Hfcl 0 4] 
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[0187] «3e*cffl^fcTx^*>rxaoou^xh 

»6tlfto B**tt0. 50/im L&S > • T 

>F • X^-X) T&ofco 
ffU2 7 

tt, **te*0**tl*O*O»«Jt (m : n) #5 : 



[0 18 8] 
Cftl 0 5] 




[0189] mmcm^rc^xtv^xmKKDisitxb 

mZtltCo fiMtfjttO. 50/im L&S i^^y • z 

>k • x-^-x) Tfeorco 

fflJ2 8 

«HE«2 0»c:i5«<O#tt**05ibfco fib. 

3*at:J:0*sn^o*oej«lt (m : n) 5 : 
5. *LTMW5$i^« (Mw) #1 6 0 

[0 19 0] 

Hti 0 6] 



50 



(34) 



W9-7 3 1 7 3 



65 



66 




^^O— t B u 



tt, »ac*0«Stl*»O*©a«Jt (m : n) #5 : 
5, (Mw) » \ 8000T-fcS 

[0 1 9 4] 
Hfcl 0 8] 



[0 19 1] IJtCffl^ft^f OUfX b 
»5ftfc. HWittlttO. 60)tra L&S 
0J2 9 

tt, *ac*0a«tl^O*O««Jt (m : n) #5 : 
5, ^UTaS¥^?M (Mw) AM 2 5 0 OT'feS 

[0 19 2] 
Mb 1 0 7] 



10 





Y 





20 



[0 19 3] S^CfflV^X^^XIO^WXh 

» p>nfco nwrttto. 50/im l&s c^v-r 

>K • X^<— X) T-feofCo 
IJ3 0 



[0 19 5] l^CfflV^X^^XI^^Xh 
^ y tf/^Z — y (D Z 9 V ^-filtl** U & C £ & < 
ff^nfco »M»*tt0. 5 0/xm L&S (9^>-T 

> F • x^— x) -efeofco 

01 3 1 

«HSW2 0U:l5K^a*»0igbft« fit. *MTf 
«\ »afc:*D*«n^o*0*a*Jt (m: n) #5 : 
5. ttLXMMffl&tt* (Mw) #1 7 5 0 0 7*** 

[0 19 6] 
so [ft 10 9] 



[0 19 7] S^Cffl^X^WXIOOb^h 

»6*lfco HM»*tt0. 5 5/xm L&S 
y K • X^— X) "Cfeofco 
Wl 3 2 

*^C«fct)asn*>O*<0firittk Cm : n) #5 : 
5. ^LTfig^^S (Mw) ^9 5 0 01?6SK 

[0 19 8] 




50 



(35) 
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[0199] nyttcmwc^xtV'fxmbcDisi/xh 

mZtltCo »«*fiO. 60/xm L&S (^-fV-T 
fflj3 3 

3 <Dffl-&T«'&Sg§k:tti£^ 



CH 3 



-f-CH 2 -C j 



C H 



C— 0 




68 

4-^***>»Kfc:«'&H*6»k A I BN (7^V 

£ * * * »J 2 - * - 2 - T * ^ 

y;i/»«S*f*^»5tifco 

[0 2 0 0] 

Cffc 1 l l ] 



CH 2 



CH 3 

I 

c 



n 

C— OH 

II 
o 



CH; 



[02 0 1] »&nfc#S^#fci\ fflfiRJt (m : n) tfi o/c c 
7 : 3, nm*Pmtt¥m (Mw) ^SSOO, f 0J3 5 

»fi (Mw/Mn) #2. 1 OT*feofco 
fflJ3 4 20 
HuiBflfll 3 3 fcV >TISS L fc ;* * * y /I'M 2 - * - 
2 -T^y^lv^ * * y ;l/M«S^{*fc: 2 BB%<D 
■BS^aa, hy7x-;l/X;l/*-«)Ahij7l/-h (T 
PSSOa CF 3 ) SSAnU ^atf U>yy 3— 
y**7lac— r/l/T'-fe-r— F (PGMEA) 

/co »e>nfcus?xFiS?8*\ ^*9-^^^>^if> 

(HMDS) T*tuJ!lIL/:^U nySfi±lcIBO. 4 

6 o^rayy^-^Lfco 

[0 2 0 2] yy^-^(D^T«. ff^tlfcl/^X FBI 30 
*ArFx^7g)ffiI (NA = 0. 5 5) T'KSl 
9 3nm<DA r F U— ^O^-VlC^Bft Lfco 
<^T. BM©l/yxMI* 1 5 0°CT*6 OfMHP E B 

(B^ft^-iO LfCo U^XH^O. 1 1 

8H%0f F^^/l/T^-^A/W Fa^> F 

(TMAH) *iS*T6 0»BI»l»U S 3 

6 ft/Co ft*. *«T<OHa«rt«OH«x 
*/l/^E t htt2 1. 5mJ/cm 2 T&tK »«*«0. 40 
1 7 5 fim L&S • 7>F • X^— X) 



l3 4JcE*O#»ft»t)iIUfc 0 ffiU *WC 
tt. «3tt»«i:LT. A r Fx+S'vBJfcffitlcttfcT 
KrFX^>7Xf7^ (NA = 0. 4 5) ^ffifflU 
iSfi2 4 8nm©KrF U-1f3tCaS?*««frofco B 

^cfflv^cu— if^<*— Mc*aa-rsma<D^x h 

=S:fe, *flWT?OBai*S»tOSHMiix*;l/^E thlil. 4 
8mJ/cm 2 Tftt), »«*J±0. 2 7 5 /im L&S 
(9>f^« 7yK • X^-X) T^o/co 
ffl]3 6 

^ ? * U ;l/8 2 - ^ f 2 - T^^ty?, * 

* * y msl t # * y 

8:7:5 ©9J^T?»&SSfc:tti&*. 1 L 
1, 4 -^**-9->}gJK £ bfco 1 , 4-^^-9- 

>jS»tcfi^fflS6SiJ, AIBN^:2 0 ; e;b%(DiT«D 

u 8 o < KT*ffi8mMict>rcr>Tm&~$ j &rco m^co^ 

IS& n-^*>*ttlWJfcLT«l»*tfofco *s 
lc<fct)^ns^^^y;l/»2-^f;l/-2-7^y 

[0 2 0 3] 

Hti 1 2] 
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I 

c 




{ CH 2 — ( CH 2 — C-V 

* I'm ^ I / t 



C— 0 t B u 

II 
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8 0 0, fLT»iI (Mw/Mn) ^2. 20T&O 
fflj3 7 

mm 3 6 ic^xmrnLtc *z?v>\sm2-*^?i- 

2 -T^v>^;l//* # * ij t - >^;l//* * * D 
2 a§%<DBg§£SU, h >J 7 x-jl/X/l/ 
*-»>AhU7l/-h (TPSSOs C Fa ) «SfflQ 

h (PGMEA) iCfeMLfCo »6tlfcU^Xh»« 

HMDS7lirtt9U^^U3>lMfLklC|W0. 4 10 
fimTXlfyn-m *y hyu-h±Tl 2 0°CT* 

[0 2 0 5] r»J^— *©*T», ti&nfcU^XMK 
(NA = 0. 5 5) TiSIl 

9 3nm<DA r F U-lf^O/^-^fca^JfcLfco tt 
V^T, BM^U^XHSl 5 0tT6 0»BPEB 

(BJttft'*-*) Lfco b^XM^O. 1 1 

8B«%OTMAH*»«"P6 0»H««U S&fctt 
7j<T*3 0»ffl'jyXLft o iBcfflt^ci/- 

vtcffls-rsmaou^x f/<*— ><D»jn 20 

0. 1 7 0 /imL& S • T> F • X-*— X) T 

CHa 

4" CH 2 — C -) 

V I y ra CH 3 
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913 8 

WIEOT3 7*c:IE*0#a**t)igLfco flU *#JT* 
Ji* Bft^BfcLT. A r Fx*S/vBft«fiteft*T 
KrFX^>7Xf^ (NA = 0. 4 5) «U 
&g2 4 8nm?)K r F U— »f3fr?8iRB3tt*?To fc« B 
^Cfflt^fcU-^/^->^CtSl■r^^TM^Db> 7 Xh 

4nJ/cm 2 T*&D> »«*Ci0. 2 5 0 /x m L&S 
> • 7 > F • X^-X) Tfeofco 

ffU3 9 

-r^n>^y^^r9 : 1 (0»J*T»B-&S«U:ttii*. 
l^Iz/LOl, 4 -i/***yymW.h Lfco COl, 
4 -^^^^ca^^Pk AIBN^2 0 ; e;l/ 

/Co »&OS*S», n-^**>*ttl8WJi:LTf(l«« 

2 -7j^>f;l//>f>3yil«i#»tff|6tifto 
[0 2 0 6] 
[ffcl 1 3] 

O 
II 

C H 2 — C— OH 

4 CH 2 — 

I 

C— OH 

II 

0 



[0 2 0 7] »6tlfcft«*»tt. ffl^cit (m : n) ffi 

8 8: 12. afi^^S (Mw) 6 7 0 0, 
T^fffcfi (Mw/Mn) #2. 1 8T*feo7c 0 
W4 0 

HulBffil 3 9 tCfeV^THlSf Lfc ^ * 2 V 2 - * *7l/- 

* n >gE«a-&mc 2 as % om 

S SOa C Fs ) *}SAnU ?LBEx^-;l/ (EL) fcir&ft? 
Lfco »6nfcU^XhiSJK*. HMDStMIUc 

*>vu>m&±icmmo. 4/im-extf>3— * 

*y h^l— h±TM 2 0°CT*6 O^yU^-^LTCo 

[0208] :/ut-**)*T!fc ff&nfci^xhBB 

* A r F X*S/VB5tgfi (N A = 0 . 5 5) Tifcfi 1 

9 3nm<DA r F U— 1f3fc^* — iVtCJSiKBftLfco St 
<^T. B»l/^XhM 1 5 0tT*6 0g>fflP E B 

(Bflfift'*-*) L/Co l/^XH*0. 1 1 

8Sfi%<OTMAH7jc}S}KT6 0fJffl31«U, 2 6tCfc6 so 



7jO?3 0»B8U VXLfco B^Cffll/^cU-if^^- 

Hfflx*;l/^ Eth(i2. 8 mj/cm 2 Tfe 0 , #»*Jtt 
0. 175|imL&S i^-fy • Z>F • X^— X) T? 

fflJ4 1 

B^BfcLT> ArFX^^I^lMUT 
KrFx^vxf7/^ (NA = 0. 4 5) ?:ffflU 
KS2 4 8nmC0K r F U-lf^TSJRBftfctTofco B 

/^->*v^*«->(D*Jti**i;*ci:ft<»6nfco 

OmJ/coi 2 TfcO. #?{§#/te:0. 275/xm L&S 
• 7>F • X^-X) T*Z>r>tCo 

fflj4 2 
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* * 5 U 2 - 2 - r ^ >^;l/^ Z^rRXS 



L/co CCD 1 

B N£r 2 0 ^l^tDfiTi^JD U 



4 -i/^^ymmt 

k A I 

8 0°CT^8^^t> 
CH S 



CH 2 — C 4- 



CH 



C— 0 



CO 2 1 0] »6tifc«»^(*», ffi/£tt (m : n) 




(Mw) #6 4 0 0. 
4 2T&^fc 0 



7 6:2 4, mm^^m 

rftWtm (Mw/Mn) #2 
ffl]4 3 

2 -T^v>^;l//lf-;b^N>^>X;l/^>^tt^ 20 
te2fifi%OKfS£8»J, hU7x-;VX;l/to^hU 
71/-f (TPSSOs CF 3 ) fcj&AnU A»xf;l/ 

(el) fc»gpLfco mzntcuisxhrnm*. hmd 

>3-hU h7 P U-h±Tl 2 0*CT6 0»M^ 

[0 2 11] iWc^XM 
^KrFX^>7Xf7^ (NA = 0. 4 5) TJSS2 
4 8nmOK r F — MCSffiRRft Ltc Q U 

^T, mffi&<DUi?7shm* 1 5 0°CT6 OMP E B 

(Mfttt^-^) LfCo ^OflL Ui/'XM^O. 2 3 

6fi*%(OTMAH7j<^T6 O^giftU 2 6^*$ 

CH 3 
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[0 2 13] t#c.nfc«M^ri*(i, fflfigjrb (m : n) 

75:25, mmw-^^m (m w ) Aneoo, *l 

T^ffcg (Mw/Mn) #2. 1 3T'fcofc 0 
0IJ4 5 

HufB^J 4 4 (C^TlSiS Lfc* * * U 2 - 

2 - T ^ * * V JlMT 5 K«fi^(*(C 2 M 

h (TPSS03 CF 3 ) ^ioU fL&i^/l' (E 
L) iCfeMLfCo m<btltcUis'Xh®mZ. HMD ST' 
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[0 2 0 9] 
[ftl 1 4] 
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7j<T-3 o^u>xl/-co mmcm^rcis-vit**- 

mm^fV^E thlil2. 4mJ/cm 2 T*&D, 8¥{£#J 
liO. 2 50/im L&S (5-1' V • Ty K • X^— 

ffU4 4 

^ £ ^ U 2 2 -T^y^-fiy^ey v&tf 

^^^'J/l/SZSKt/T^? : 3 ^fiJ^T«^i§tC 
tt&*, Hr/b/L<Dl, 4-^^+J->jg?Si:U/i: 0 

2 0*/l'%iOit*ttL > 8 0XT*1fasnmz.t>tc-oX 
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[0214] 7y*-*<oss7«. sstiftuyxhi 

^KrFX^>7Xf7^ (NA = 0. 4 5) T*l2 
4 8nmC0K r F «fc<D/<* — >te»«Bttbfco ffi 
l^T, Wt»OI/^H* 1 5 0°CT6 0»fflP E B 
(■fctft'S-iO Lfco ^Ofg. l/^XM^O. 2 3 
6«a%OTMAH7k»«T6 0»M?BI*U 2 
7j<T3 09By>XLfto. BftfcflJ^fcU--9%><#- 
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HffiX^;l/*E t h»2 4. Oa)/cm 2 T'£>0. 
ttO. 2 7 5 ^m L&S(7^'7^F«^- 

flj4 6 

* * * y ;WK 2 - * 2 - 7 irv y / ^ 

: 3 0fiJ^S^§§^tt^> 
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A 1 BN%2 0^ 



2-7^>'f;l//-vH'5K«:' 
[0 2 15] 
Hfcl 1 6] 



2 -*=f->\/- 



(? H - CI (); 



[0 2 16] »&nfc#«£#tt» (m : n) 

7 1 : 2 9, mm^m^m (mw) #8 2 0 0, 

Tftfttft (Mw/Mn) #2. 5 5-efeofc 0 
0IJ4 7 

SulEM 4 6 icfcvvcWLfc** f 'J ;^2-^f^- 
2-7^^A^5 F«t*#C2ll%Oi 

5i£8h h';7i-^xM-i7Aby7i/-i- (tp 

SSOs CF3 ) *WnU ?L*x^;V (EL) C»» 
L fco » 6 nfc WXh »** .HMDS vmHSM b fc 

[0 2 17] ^U^-f 0*S7*» '#e>nfcl->*Xb$i 
%KrFI*'Wff^ (NA = 0. 45)Ti£ft2 
4 8nmCDK r F U— W^-^W^" * 
DtftOV^X hii* 1 5 0fC6 0»HP E B 
OBttfifc^-f) tfc 0 t©«, U'^HSO. 2 3 
6a«%OTMAHzWSWe6 0tMH3i«U S^tcSSE 



20 



H 

HftXiM/^E t htt30. OmJ/cm 2 T'feO, fi?<f*> 
ttO. 2 7 5 fim L&S (W7yH-^- 

014 8 „ . 

;* * * U ;M* 2 - * 2 - 7 *fv >^*^St> 

s^k^ri^gHr/v&S : 20#J^T-»^SCttii 

i iWL©l, 4-3?**-9-^i8*t^ to 

/ 4 _ s;**ir>1*tt£a6M*AftJ* A1BN520 

t>l/%©«Tfl»0U 8 0 "CTtt 8 IHBEtJfcoT** 

[0 2 18] 

[{fci 1 7] 



-f CH '-<r^ 
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.-g-flUi, m&tt (m : n) 



[0 2 19] #6*ifc# 
7 2:2 8, a«¥*3#?3 (Mw) #8 7 00, ^L 
T^fJS (Mw/Mn) #2. 3 lT'&ofco 
fl]4 9 

ttaaffl 4 s e sj^twh ufc * * * u 2 - * 

(TPS SOi C F 3 ) *»finU ?L^x^;V (EL) 



O-C CH, 
C»»Lfc. »6nfcl/^h»«*. HMDST'mi® 

u ^ h ^ u _ h ±r* 1 2 ot-ee ofWB^u^-f 

L/ fc 

[0 2 2 0] ?y<-*©*E7«. t#£nf=w*xhH 

%KrFl*->^f^ (NA = 0. 4 5)Ti&«2 
4 8nm©K r F b— !fJli60/<*-Vte3W«*l' fc « * 
Wttft© l^X H^150tt60 P E B 
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Hffix*;l/^E t h&2 6. 1 rnJ/cm 2 "C*?K 
ttO. 2 7 5 /zm L&S > • TV K • X^— 

ffj5 0 

^^^»J;PSl2-^f;l/- 2 -7^v>^;i/^ey vRrj 10 

a-7^U;l/»- (R) - (+) -P, p-is*^?l- 
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gjj_5 1 
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n%<om&zML h'J7x-;l/XM«^i,h'J71/- 
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[0 2 2 3] :/»J^--*<DSSTSL »&tlfcUS>Xh» 
4ArFx^>7B«8B (NA = 0. 5 5) Tififil 
9 3nm<DA r F U— 1f^/<*-:/|CWW«Lfco ffi 
«fc»<Dl^XM»*l 5 0W60WPEB 

(Wttlft^-JO LfCo U^XhK2. 3 8 

a«%OTMAH*««T6 0«>Ha«U 2 
T*3 0WJyXl/co SBcffl^/-cl/-W^-> 40 

fcWS-rsBfSoi-'^x h/**— >©«ft* 

*i;«Cta:<»6tifto &*5. *WCORH«««OB 

lx^;l/^E t hfcfcl. 9mJ/cm 2 T-fcD. 

0. 170/imL&S (7^y«7>F'X^X) T 
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y -7^a^ h>^/^3:7 : 3 <Dffi£-Cfi'&§8k: 
CO 1 . 4 -^*4=-9->*JK^«'&BBJ&»J, AIBN^ 

2 o^e;i/%cofiT^QLs 8 o^-vmsmm^tc^r 

>c^;l/-2-T^v>^;l//o-T^U;l/g?- (R) - 
(+) -0. 0-^*^/1/- y-^n^h^tt*^ 

[0 2 2 1] 
[fbl 1 8] 




fflJS 2 

MMBM5 iu:|3*O#J**»0igLfco fib, 
ti> Wfc»«fcLT. A r Fx+^7l^giliHUT 
KrFX^>7Xf7M (NA = 0. 4 5) SffifflU 
?SS2 4 8nmOK r F U-1f3ttT»R»3t«fTofco B 

/ ^ - ^ - y <omti*£. U 3 c t & < » 5 tifco 
&*5. *ffB"POBg»*a«OHfflx*;l/^E t hCil 5. 
OmJ/cm 2 ^^, »«tfjfc*0. 250/im L&S 

(^>r> • t>k • x^— x) -e^ofco 

fflJ5 3 

^ * * ij 2 - ^ 2 - T ^ y+)\s*zJ VRtf 

lfx;l/b : 6<DfiJ-&T*fi 

^SStett5&#. it;l//LOi, 4-^^-9-^fg 
fcbfco C<9 1, 4-^**-9->»*fca*BBJfi»K A 
I BNS2 0^r;b%CDMT^APL. 8 0tTIRl8WL 

2 - ^ - 2 -Y#^ ifx;l/ t:Fn^> 

[0 2 2 4] 
[ftl 1 9] 
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ffllS 4 

HufSCT 5 3 tC *5^T ig§a L ^ * ^ ij 2 - * 
V7ls-h (TPS S 03 CFa ) *mnL, ?LKx^ 
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yV^-ZLTzo 20 

[0 2 2 6] yU^-^^T^ tfenfcU^Xh^ 
^KrFx^>VXf7^ (NA = 0. 4 5) T«2 
4 8nm<DK r F ^f^/^-^tcS^^LfCo ffi. 
<^T. DtiOl/^X 1 5 0 tt'6 0 WP E B 

(MMk^-t>) Ltco t<D^ U> ? XhBi^2. 3 8 

S*%CDTMAH7j<^T6 omSmMls, ZZlCffijk 

CH 3 
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fflj 5 6 

tuteffiJ 5 5 tc *5(,>Ti@§a Lfc ^ * * y 2 - ^ 
2 -r^v>^i//tr-;i/*-^— h«M^-mc 2 a 

«%£>&f££Sl h U 7 x — ;l/X;l/*— h'J7b- 
h (TPSSO3 CFs ) #j©taU ?L^x^;l/ (E 
L) »Cr§8¥L7to t#enfcU-^Xh?g^, HMDST* 

-hU ^-y^U-MTM ZOtT'eoWJ^ 

[0 2 2 9] 7U-<-*<7)5S7^ t#5»nfcU-i/*X hM 
*KrFi+->7Xf7^ (NA = 0. 4 5)T'iSS2 
4 8nn.<DK r F U— !f^CD/^->{Cil#?ii7tL/-Cc ffi 
<^T. ^fttgOt^X hit* 15 0tt'6 0#HiiP E B 



t*3 o#ngy z/xLtco mmcm^rz u—yyt' 

fitX^;l/^E t hf±3 4. Ond/cm 2 T-fcO, ftffltfjfi 
0. 2 7 5 /imL& S • TVK • X'-?— X) T 

M5 5 

2 -7^7>f*ty7SO- 



y;ug? 2-^/1/ - 



9<DfiJ-&T*j 



ftii*, l€;l//LOl, 4-v ! s}-+^>^i:L/'c:o 
CO 1 . 4 - ^**-9->»«K:fi^|l!j«W, A I B N£r 
2 O^rt^OSTjfebnU 8 0iCT^8^tC^«:oT 

[0 2 2 7] 
[ftl 2 0] 



{ CH— ChA— 
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o 

mmk^-t} Ltco \si?xbm*2. 3 8 

mm%<D TMA H7j<rS^T* 6 0 #11851® U £ 6 tC^Tk 

tcffi^-rsmstDi^x h/<*— xosan* 

40 fjix^;l/^E t hfi3 1. OmJ/cm 2 "e&D. Pg&Jllt 
0. 27 5(iraL&S (^^-TyK-X^-X) f 

feo /Co 

glJ5 7 

* £ * U 2 - * ?-;l<- 2 -T vRtf 
Vf-yl/Z-tf^^ v^-7 : 3 ©fiJ-a-T-fi^ggfc 

tti&*» lWLOl, 4 -iS**V>f&mt LfCo 
c<D l . 4-^*-9-^}S?Stcfi-&g8te?fiJ, AIBN£ 
2 0^r;b%tDaT*)SADL. 8 0*CT*^8^tct)fcoT 

so T»«*tTofc. ^s:tc<fco^?ns^^^u;^2- 
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Xf-fr-Z-Tjrv^fr/X-WV?? hl/RMS [0 2 3 0] 

mm<btltc 0 [<fcl2 1] 

CH 3 



-|-CH: 




[0231] m^titc^m^mi, mmt (m : n) # 

7 1 : 2 9, mm^^m (Mw) *M 02 00, 
LTimm (Mw/Mn) ft 1 . 6 1 T$>r>fc 0 
ffU5 8 

ttfBtt 5 7IC *5V ^TfSSi L ft ;< * * y 2 - * ^ - 
2 -T^>^-;b/e^;l/T-f =7 V V >&m&mc 2 fi 

s%©&S8£8ij, h y 7x^w;i/*->)A h y 7 1/— 

h (TPSSOs CFs ) *!©taU ?LKx^;l/ (E 
L) {ejg(SLfco f#e.nrcU->*Xh*gf&£:, HMD ST* 
SuiaaLrcv'y 3^S1S±li:flii¥0. 4 fimT'Xfc!:v3 
-hU h^l/- h±T*l 2 OtT-6 OW'J^ 

[0232] yy-<-^o^7^ t#£ft/cL^>*X Ml 

*KrFx+->VXf7^ (NA = 0. 4 5)Ti&g2 
4 8iiidC0K r F Is— f >lCj8#?gftL7c„ M 
VT, TOOU-^XM?: 1 5 0*C-e6 0#PeS]P E B 
Lfzo t<om. U^XHMO. 1 1 
8M%cDTMAH7j<?3i£T-6 Og>IHgi«U £e>(C33E 

CH, 

-f C H 8 — C A 



c— o 
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0 




*T3 0»my^Lft o mmcm^rcu-^r^^- 

HffiX^t/^E thti2 8. 2nJ/cm 2 ?K 
teO. 2 5 0/xm L&S (^^ V • T> F • X^- 
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[0 2 3 3] 
Cftl 2 2] 
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H 3 C CH; 



[0 2 3 4] t#^>nrc»a^i*ti, fflj«lt (m : n) ifi 
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LT^ifeg (Mw/Mn) 1 . 5 9^of: 0 40 
ffj6 0 

ffliEM 5 9 tefci^THBI Lfc* * * U 2 
2 -T^T >r)\s/\*-?]s**Vi?>&n&mc 2 SB 
%©B£8£5U* h U 7x-;l/X;l/tO'>L h U 71/- h 
(T P S S 03 C Fs ) SrgsjtaU ?L^x^;l/ (E L) 
fc*»Lfc 0 HMDS TfluSOf 

aLfc->ya>S«±tc)Kff 0. 4/imt*Xlf>3- h 
U *vhyi/-h±7fl 2 0°CT*6 OfJ>BI:/U^— * 
Lfto 

[0 2 3 5] ^iM-*OS7», flWcl/^Xhl so 



SKrFx*S/7Xf^ (NA = 0. 4 5) tM2 
4 8nmCOK r F U-lf^tO^^-VtCJl^S^UfCo tt 
^T, BMOb^XMSl 5 0tT6 0MPEB 
(K3ft&-^-*) bfco l/^M^O. 1 1 

8«fi%(DTMAH7K«»"e6 0»H3H«U 2£>tCfcE 

Hfflx*;l/^E t Mi 2 7. 5nJ/cm 2 

teO. 2 5 0|im L&S > • Z> F • X^— 

ffU6 1 
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HS*&9J> AIBN^2 
C H 3 



-[cH 2 -cj 
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c— 0 
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[0 2 3 7] mZtircXm&m*. Mtftlt (m : n) » 
6 8:3 2. fiS¥J$SHPS (Mw) #9 0 00. 
T^Sta (Mw/Mn)^l. 89T*&ofco 
W6 2 

2-7 $*V>^;1// if - ;]/ if n - F >*«&mc 2 Sfi 

(TPSSOa C F 3 ) #jg*PU ?Lixf;b (EL) 
JC«»Ufto »6tiftU^XF}SK*, HMDStMB 
ML fez/ V n >S^±tC^P 0 . 4^mT'Xtf^^— h 
U ^7 hyi/-h±T 1 2 0 tt6 OfWJ^-^ 

[0 2 3 8] ^U^-*OS7», ?#&nfcl/^hl 
^KrFx^>VXf7^ (NA = 0. 4 5) tM2 
4 8nm(7)K r F If JttO/^* — >tcSS?BJtLfc 0 Wt 
V^T. 8M©U^M^ 1 5 0tT6 0»lfflP E B 

(isi^-^) bfco *<oa, i/v^xhi^o. i i 

8M%<DTMAH7j<rg?&T*6 0f3>RKS«U ££tcfc6 

C H 3 

4cH 2 -c| 



C H; 



c— 0 




[0 2 3 6] 
Utl 2 3] 



CH 2 -CHj 




*7?3 0»B»J^lft. B3ttfc;8V\fcU-1fJk'**- 

HfflJi*;l/*E th830. 5nJ/cm 2 Tfc »ft^ 
&0. 2 7 5/im L&S 05 >f > • T> F ■ X^- 

fflj6 3 

^ * ^ ij 2 - * - 2 - T #v y vay 

7^Un-hiJ;V€/T«l : 1 0«*"e«*BWK:ft 

Ol, 4-^***>JS»»«:a^BI!»ffJ. AIBN*2 

[0 2 3 9] 
Cffcl 2 4] 



H 2 — C H -V 

I 'i 
C N 



[0240] mznrcnn&m*. mmt (m : n) & 

8 0 : 2 0, MFF^SHHi (Mw) #6 0 0 0. 
T#l&fi (Mw/Mn) #2. 3 5T$oft 0 
0J6 4 

M1BM 6 3 tc fe^tiS L fc* * * y 2 - 
2 >? y n - F u ;l^fi^mc 2 ttfi 
%<D»«£»k F U 7x-;l/XW-»)A MJ7 F 
(TPSSOa CFs ) *j$*PU ^^D^ifyvtc 

mmistco m^ntcuiy^hmm^. hmdst^jiii 

Lfc^ynvaffiLbtcKWO. 4 /imTXevn-F 



[0241] :/y<-*©^7», W&tifci^x: 

^KrFx^>VXf7^ (NA = 0. 4 5) T«g2 
4 8nmOK r F !f}frE>>^*— VtC^S^Lfco ^ 
V^T. BMOU^XH* 1 5 0°CT6 OfMfflP E B 
CBJta^— Lfco U>>XFIH*2. 3 8 

fia%OTMAH7j<rg^T*6 0g>HSi«U 2£>tC$fi7j< 
T-3 O^ffly VXLfCo B«Cffit>fcl/-if)t/^-> 
tcfflS*r£ffiH©U^X h;^->jbV^-y(DSHftS 

fiX*;l/*Eth(i3 8. 2mJ/cm 2 "CfetK 
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0. 2 7 5 /zmL&S (^-T > • T> F • X-^— X) T? 
fflj6 5 

# ^ U 2 - 2 - T v^/l/^e / 

-hDXfl/^yv^7 : 3<D#J^Tffi-&^gglCtt3& 

1 . 4 -~is**v>mmcm&$i[ikfik aibn^2o 

CH 3 



84 



I 'm CH 

c— o— 7 




S-Srfto 



[0 2 4 2] 
[ftl 2 5] 



-( CH 2 — CH-V 
v I 7 n 




NO, 



[0 2 4 3] »&ttfc»»&f*tt. *&/£J± (m : n) # 
7 4:2 6, nm^ftTM (Mw) tfMOOO, * 
LT^iKfi (Mw/Mn) tfl. 7 9T^ofc 
fflj6 6 

Hut Sffll 6 5 tc *5l ^TI^K L ft * * * U 2 - ^ 

2 -7^V>f;I//- hPXfl/yftl^ 2 fi»% 

(TPSSO3 c f 3 ) #j$*nu istrw\**y;y\z 
mBLtco ie>n/-ci/^xhs^ hmdstsu^s 

u >t 7 h y i/- mtm 2 o t t 6 o wy; ^- ^ 

[0 2 4 4] "*-*©5S7«L »6tlfcU^X hlgl 
%KrFx^>YXf7^ (NA = 0. 4 5) T'M2 
4 8nm<DK r F Ifft©/** — >lC»RBftLfto Ml 
l^T. IMO^XM^l 5 0tt*6 0#P a 1PEB 

(M^cf^-^) Lfto *<0«, US*XHK*2. 3 8 

S»%OTMAH7kJSfflT*6 0»ffl3K«U SBfcllfok 

CH 3 



CH: 




T'3 0WJyXLfc o BftlCffl^fcU— • *f3fc^#— > 

fitX^;l/^E th(i3 7. 5mJ/cm 2 T*&D, 
20 0. 2 7 5/imL&S ^ • T > F • X^— X) T 

g>)6 7 

* & ? V urn 2 - * 2 - T ^ 

l^;l//L<Di, 4-mf>SiSi:Wco 
1 , 4 -> ? **U->iS«Jcfi'&gB56»J H A I B N£r 2 0 



fto 

[0 2 4 5] 
[ftl 2 6] 



-i 



C H; 



CH 

II 
0 



[0 2 4 6] »6nft*M*tttt, fiAlt (m : n) 
7 0:3 0, nm^ttm (Mw) ^lOOOO, * 
LT^tfcJS (Mw/Mn) #2. 1 0T*&oft 0 
fflJ6 8 

MIHffil 6 7 lc fc^TBHH L ft ;* * ^ y 2 - ^ 
2 -7^>^/7^n^ 2fiS%CD 
KSS^ffJ. h'J7x-;l/X;l/fc»)Ah'J7U-h (T 
PSSOs CF 3 ) «:J8*nU 

Lfto t#&ftftU^Xhigi8*, HMD STSuiaiibft so 



5/'j3>ifi±(c:I)P0. 4 /xmT*Xtf>3— hU * 
7h^U-MTM 2 0tT6 0Wy i J^L/c o 

[0 2 4 7] ^U^-^<D^7»> »6tlfe^XH 
^ArFX^VlM (NA = 0. 5 5) «Sl 
9 3nm<7)A r F U— IfJtO^* — >tca«?»Jt Lfto 
^T, B«»Ol/^MI|*l 5 0°CT6 0W1PEB 

(BJfl*'*-*) Lfto l/3;Xh»2. 3 8 

a*%OTMAH*»»-e6 0»BI3R«U 
T3 OfMBy VXUfto Bft£ffl^fcU-1ttfr'<*-> 
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fflX^;l/^E t httl. 4mJ/cm 2 T'£>K 

0. 170/imL&S {"y^y • TV F • X-^— X) T? 

ffJ6 9 

lis A r Fx4->vBJfc&«lctt*.TK r Fx4^>vX 
(NA = 0. 4 5) fcBflGBMfcUTttfflU & 
12 4 8nm£>K r F U-1f3tT?aSW)tt*fifofco 

*«T©B8lrt*«Olifilx*;l/4 J E t h«2 1 . 0 

CHa 



10 



CH; 



mj/cm 2 T*&t>> »«AliO. 250/xm L & S 
ffU7 0 

* * * U 2 -y^/l/- 2 -r^yfW/vfttf 
p^trx;b^yv*7 : 3 ©i»T»&*»fc:tt&», 

4-^4 t *^}S«tcS'&BB56»k AIBN^2 0t;I/ 

fio/co ^S^c<fc»)*StiS^**y;l/»2-^^;l/- 

[0 2 4 8] 
Hfcl 2 7] 




CH 



— CH-4 

I ' 1 



o 

C— CH, 



[0 2 4 9] »6ftfc*«^{**±. fidUfc (m : n) & 
7 4:2 6. MWSiH* (Mw) #8 2 00, 
TMfi (Mw/Mn)*M. 8 2tJ5ofco 
fflj7 1 

saiaffo 7 o ic&^Tmm l & * * * y 2 - * 

2 -r^T>^;i//^if x^a-a-mc 2 as % ok 

38£9J, hU7x-;bXM^AhU7b~h (TP 
SSOs CF 3 ) *jS*nU ^^D^/yicgfiL 
fco HMDST**MMILfcS' 
yn>SS±(cMP0. 4/imt*Xlf>^bU 4^7 
b7U—h±T*l 2 0tT6 0»Hl^y^— ^Ufeo 

[0 2 5 0] yy^-*<0^7«. »Wcl/^XhI 
^ArFX^S^gl (NA = 0. 5 5) TiSSl 
9 3nm<DA r F U— *fftO/^- V£jlS?BftLfCo ^ 
t^T, «)tt»OU^XHII*l 5 0tT6 0W H 1PEB 

(iTtf^-^) L/co l/^Xh«*2. 3 8 

M%©TMAH7j<Jgflre6 O^H^ftU ^etcS5E7j< 
T*3 0#^y >Xbfc 0 BflHcffl^fcU— 9%^*-> 

ffix*;M* E t h « 2 . 2 mj/cm 2 Tfe t) . 
0. 170|imL&S (^>r> • T>F • X-<— X) T* 

fflJ7 2 



BUIB0IJ7 lfcf2«©#ft**DffiL;fco fib. *«T 
te. A r Fx^^vDtgllCfUTK r 

(NA = 0. 4 5) *BJt««4:l,TffiJflU » 
12 4 8nmC7>K r F U— »fifcT?»RB3fc*fto fc G Bit 



^JTORB^iaaoHfflx^yl/^E t hli2 2. 0 
mJ/cm 2 T*£0, »«*K±0. 2 5 0/im L & S 
^y«7>K*X^-X) Tfeo/Co 
0U7 3 

-f^a>m- a- 2 2 p - 

*^;l/^y^;&3^§gSic{±&^ lWL^i, 4 

tcfi-&M5&ffJ. A I BN*2 0^%©*TiS*nU 8 

[0 2 5 1] 
[ftl 2 8] 




[0 2 5 2] »6tlfc«*f*«\ BBTOiHPB (M 
w) ^1 80 00, ^LT^ifcJg (Mw/Mn) tfi 1 . 
6 6T*feofc 0 
ff>J7 4 
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flfflE«J7 3fc:*^TBI»Lfc>r*3>»-o-2-^?' 
»I8£9J, h^x-Zl/X/l/t-^b^lz-h (T 

PSSOs CFa ) *8SjnU ^^p^4=-9-y 

LfCo i6ftftU^Xh»**, HMDSTWiBlLft 

h?U-h±T* 1 2 0°CT*6 OfMB^y*-* Lfc 0 
[0 2 5 3] ^M-*©^7», »6nftl/^H 
^ArFx+i/Yl^gf (NA = 0. 5 5) 
9 3nmC0A r F tfft©/** — VlcSKBttbfco 3K 
V^T. I»^X hl^: 1 5 0tT*6 0 MP E B 
(Wta^-*) Lfco U5>XhM*2. 3 8 

M%<DTMAH*iS»rC6 0»HS«U S&fcljfefc 
T*3 0»BU>XLft. B7tlCffl^rcl/-if«/^-> 

ictBS-rsBffloi^x h/<*— >av*$r— ><o*jn* 

fX*;l/*Eth82. OmJ/cm 2 TfeO. 

0. 17 5/imL&S (7^>-7>K»^-X) T 

fflj7 5 

4telB«O*ffi«|»0igUfco fib, *WT 



0 




o— c 



CH 



A r Fx*S/7l^8f^TK r Fx+i/7X 
f7/^ (NA = 0. 4 5) *«GMfcLT«MU tt 
g2 4 8nm<DK r F U-1fJttT»R«3tt«rfTofco SSt^ 

*5. *ffJTOBaftHa»OHfflx*;l/^E thB2 8. 5 
nd/cm 2 "CfctK 0. 2 7 5/im L & S (5 

7 6 

10 2 2 -7^yf;^/TR 

tf!7v;l/j«^yv*-*;l/JtT9 : 1 OfiJ-&T*&S8§li: 
ttii*. lWL^l, 4-^***>»*fcLfc 0 

2 0^;b%cD«Tj&iDU 8 0 < Ct?*5 8«pMfctofcoT 

[0 2 5 4] 
20 [ft 1 2 9] 

0 
II 

HO — C 



-4- C H — C H A 

\ I 'bCH 




— ch4- 

I f 1 



C— OH 
II 

o 



[0 2 5 5] »6nfc«a*#tt, fidUt (m : n) 
9 5:5. MmWSfrFM (Mw) #5 1 0 0. ^Lt 
(Mw/Mn) 2. 8 4t?&ofco 

g07 7 

ftjfe^J 7 6tc*5V^TIiIibrcyv;l/^lfx-2-^^;l/ 
- 2 -7^>f ;l//7v;Vi»l^»C 2ll%0)i 
»*»J. hU7xx;l/X;^^AhU7l/-h (TP 
SSO3 CFa ) fcjginU ^*n^-9-y>tei6»L 

fco ^e>nrcu^xh}«»*. hmd s-ewnoaufc^ 

U3>'St6±tc)KIS0. 4/imTXkf>3-hU *v 
h^U-MTl 2 Ott'6 O^yU^-^LfCo 7^ 
U^-^^7i, ienftl/^XhKSA r Fx^> 
^BJt8fi(NA = 0. 5 5) 1 9 3nmOA r F 

US^X HH* 1 50tt*6 0»fflP E B (B^^C— 

L/Co f^i, l/^M*0. 1 1 8li%^)T 
MAH*»ttT?6 0»RB««U *6»C*fi7k"e3 0»m 



Ethfi2. 8mJ/cm 2 T&D, »«*ti0. 1 8 0 \l 
mL&S (7^>'7>K*X^-X) T2&ofc 0 
fflj7 8 

WIBffil7 7fcia»0¥S*»DigLfco fib. #0IJT* 
te, A r FX+S/Y®168IlCft^TK r FX+m 
40 f7/^ (NA = 0. 4 5) *BJfc*llfcLTffifl§U 

S2 4 8nm<7)K r F U— «f «T?a»»3tt*ff o fco Uft 

fe, ^JTtDBaWttaOHfflx^l/^E t h«i3 0. 5 
mj/cm 2 T^O, 8?{|tfjte0. 275/im L & S 
>T> • 7>K • X^— X) Tfeo/co 
fflj7 9 

2 -^^;l/T^v>^;bp< ^^yi/- b&Xf* ZZVfr 
»**;l/J±T 9 : l OSiJ-&T«^#ltcftii^. l ^e;l/ 



89 

**v>®mcn'&mmL aibn«2o*;i/%oi 

TSiraU 8 0*C-e*?I7RpMJCt)fcoT««F«-a:fco ; e 
COSKMf h7tHD77> (THF) (crS 

Wft*ai»Jbfco 2-^;l/7?7>f;M^^Jl/- 

(Mw) #9 6 0 OTSofCo 
ffU8 0 

Qui E^»J 7 9Jc*^THHUfc2-^^;l/7^v^-;l/>« 10 

*r*-h (T P S S b F 4 ) *jS*DU »BB»*^«0 
f#e>tifeU^XhiSJK«r. HMDS-eWJHl/ft^Ua 

yMfc±icmm o. 7 ^mT-xtfv^-hLfco 

[0 2 5 6] iBtlftl/yxHUSK r FX+^YXf 
(NA = 0. 4 5) T*iSl2 4 8nm<DK r F U— If 
K«/W->lc?x>«ALTaRiKLfto fit, 

mftmk, u^n* 1 5 oto*7 h^i/-h±t* 20 

6 0»HPEB Lfco *<D». l^X 

MS£:2. 3 8«S%CDTMAH7kiSffiT6 0#R88t« 

* — >c08im*^i;SCi:J8:<f#&nfco 0. 2 5/zm 
L&S (^^T> • 7>K • X^— X) y^* — 

i : i icmmistco 

[0 2 5 7] ±f2<£<£5tcLT^£Lfcl^X 
FKKrFX^>V7f7/^0. 3 2 5 /iiiOt>- 
;W^— >tcB)KLfco S^tcffli/^fcU so 

ms i 

«ffi«8 0*c:E«O#a*Ji»)jSbfco fib. *#JT' 
fcfc* »R£»J> T P S S b F 4 <D»ftO«*5fi«%*^6 
2M%teS3gU 7 
/irnfr^O. 4 /in tC, B3t»KK r FX*^VXf 
y^*6A r FX+i/Yl^f, »fil 9 3nm (NA 

= 0. 55) ^n^n^Lfco mmcm^fcu- 
— >©*jn*^usci:«:<»e>nfco o. i8|im 

L&S (^> • Y>¥ • X^-X) 
1 : llcWiLfto 
#08 2 

2-^f;l/7?vyf;M^^iJb-h, t-^;l/^ 
**U;b«Rtf^**y;l/U*t;WtT4 0 : 3 5 : 2 

^PHttftk AI BN^2 0^MoOlt«Dl, 8 Or 
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h7tKn77> (THF) fcSMBU »Stifc» 
tco 2-^^l/7^TyW^^'Jb~h/t-7f 

* * y * * y ;l/»«fi£ffcWR* 5 8 %T* 

f§6tlfc 0 »6tlfc««^*tt, &jftJt#5 0 : 2 9 : 

2 i t% mws#?« (mw) *m 20 ootfeo 

/Co 

ff]8 3 

huEM 8 2 te*5^TSJ«Lfc 2 -tl-frTtt^v*)]/* 
* * y h/ 1 -r^/i/* ^ ^ y ;i/B/* * * y 
Kfi^tC 5 «S%^S^§^J. h 'J7xx;VX;l/^- 
•)A^7WP7ym-h (TPSSbF 4 ) 
*riSAnU »Bg##£«tf> 1 5li%lc^§J:^Cv/^ 

p^-y-y >icmffiLfz 0 f#6nfcu^xh«jK*, h 

MDS-eS9Jaabfc^y3>»tR±k:lW*0. 7/imT* 

[0 2 5 8] t#6tlfcU^XMH«rK r Fx*i/VXf 
»y/< (NA=0. 4 5) Ti£fi2 4 8nm<DK r F +P 

WtWtik. U^X hI^13 0tO*y h^U-h±T* 
6 0»BPEB (B3tt«^-*) Lfco i^X 
MH*0. 1 7««%OTMAH7KjSJR"e6 0»ffl3K« 
U <£ 6 3 0#BU >XLfc 0 B*fc:fllV\fcU 

><Dmtl*£.VZ>Ct%;<&t>tLrco 0. 2 5/xm 
L&S - T>K • X^— X) — 

[0 2 5 9] ±fE<D<fc3lCLTJgj£LfcU^X 
hS^KrFx^>7Xf7MT*0. 3 2 5/xm 

ms 4 

MrlB«8 3»«:l2«O#a*li0iibfco ffiU 
te> K%^»J, TPS S b F4 <DjSAn»*:5«»%fr& 
2M%tC, B)t»«*K r Fl+^Xf»^*6A 
r Fx+>>Vl)tgI x Sil 9 3nm (NA = 0. 5 

nS4i;5«:fc4<l5hfto 0. 19/zm L&S 
• 7>F • X"*- X) 1 : nc 

fflJ8 5 

2-^f;l/7^7>f;M^^iJl/-h, 3-**VS/ 
* 2? VU- bRZf* frit 

T'5 0 : 3 5 : 1 5 0ffl-&T*S-&S«ti:ttJi*. 1 
/L<D1. 4 -^^-y->r§?g^ L/Co COl, 4 -is 

**v>mmcm&m%m. a i bn^2 o^;v%cdm 

vmuL. 8 0 e CT^7^tCt>/coT{S^p^Hifco * 
C©Etf3R*T- KD77> (THF) tcrg 
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1(10: 1) «tUc«AU ttW»*a»JLfc 0 2-* 

# ^ ij u- h/* * * u ;l/»tta*&f*tfiK* 4 
3%T»6hfc 0 »6tlfc*«d»tt. ffl#fcfc#5 0 : 
3 5: 1 5T% ««¥J^F« (Mw) #1 1 0 0 07? 

ff)J8 6 

h/^**'J;l/««l^»!C5li%0«»m MJ 

(TPSSbFO *SftlU «»5W*«0 1 5fi« 

U^XhttW*, HMDSTf»«lLfc'>U3>Sfi± 
tCjl/PO. 7 jim7?Xtf>'3— hLfco 
[0 2 6 0] i^tl/c^XH^K r Fx^YXf 
y/* (NA = 0. 4 5) T8[fi2 4 8mn©KrFl/-if 
«0;W^lC7Xi'*^LT»««lfco fit, 

US?X h®l£: 1 3 0Wt7 h^P- h±7? 20 
6 0IMBPEB (IM^-^) Lfco f^i, U^X 
hM^O. 1 7fi«%OTMAH7j<Tg$7?6 0&IWnfifc 
U *6fcHfek-e3 OtMHUVXLfco B^ffli/^cU 

><0»jn*^tS<lfcft<t#&nfCo 0. 2 5/xm 
L&S • 7>F • X^-X) VfcStf 

1 : UcMtbfCo 

[0 2 6 1] ±120 cfc -9 lc LTBrftLfc 1^>*X 

H8*KrFX*^7f^T*0. 3 2 5|idi 

>lcB3fcLfco c<D«-&tct>. SWcffl^/cU 30 
— 1f3tt^*— >JCffl^-rS0. 3 2 5 1/^ 7 
Xh/^-V^ff&tlfCo 
fflj8 7 

Mta^j 8 6 icmm<D^&%m d sb Lfc 0 mu *«it? 

STtSS^rK r Fx^>7Xf7/^e»A r F 
^>Vg)tgI, &g 1 9 3nm (N A = 0. 5 5) {CfM 

U^xh/^-^v^- xomti&SE. U £ c £ * < m 

6nfco 0. 19/xm L&S (7>f>'7yK-X^ 
-X) — 1 : 1 iCffimLtZo 40 

fflj8 8 

^^^'Ji/-h Stf* * * U /I/ffifc^eA/Jt 7? 4 0:3 
5 : 2 5<D#J^7?*&^8§fc:tti&^ 1 ^E;l//L<0 1 , 

micn&m%t&L a i bn*2 o*^%©«7?sainu 

fi*3R*-rh9t Kp77^ (THF) fc:j§«U 
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6 3%7?»6tlfc 0 »6tlfttt«^(*«, ffl/£j±#5 

0:29:217?. MMWafrf-M (Mw) tf2ioo 

ms 9 

/M»ttB^f*fc 5 BB%OlBB£*J, h U 7xx;bx;b 
t>x«)A^f7;WD7yf ; e^- h (TPSSbF 

4 ) *sarau mmfttf£&<oi sn&%i£%:&&5ic 

HMDST««HUfcS/U3>ai«±lcWi0. 7 
/imTXtfy^hL/to 

[0 2 6 2] f ^n/cl/^Xhl^K r FX+^VXf 
7/^ (NA = 0. 4 5) 7?«S2 4 8nmOK r FU— If 
>fcvx**ttLTSRBftLfc 0 fit, 

6o»hpeb mym^-t?) ltc 0 *<d». u^x 

b§l£r0. 1 7li%OTMAH*»*76 0»HIS« 
U *6tC«7k7?3 0»BU>XLfc o SB^ffl^/cb 

y<oi»jn*^i:scfca:<f#6n/2:o o. 25/zm 
l&s • r>K • x^-x) *z—i/*m£ 

1 : lfcWfftbfco 

[0 2 6 3] SSfc:, ±BOJ:a»cLT«J«LfcU^X 
M*KrFX*i/7Xfy^T0. 3 2 5 /im Ot>- 
/W**— >fcBWLfc 0 collet, Bftte/at/\fcU 
— iWfr** — >lCfflS-rS0. 3 2 5 (Dfr—frUZ/ 

xh/^->w#f,n/co 

ffij9 0 

BufBCT8 9«S«0¥S^lft»)igUfCo {BU *0!I7? 

tt, t p s s b f 4 osftaa«5aa%^& 

2fi»%lc, B%SB«K r Fx+S/7Xfy^6A 
r FX^^Vg^gf, ifcgl 9 3nm (NA = 0. 5 

s) tnfhaaifto B3tticffl^?tu— 0%** 

tl«*U*Cfca<W6tlfto 0. 19 /Am L&S 
V7<<> • 7>H • X^— X) M£r— >*Klfl : UC 

APBLfco 
[0 2 6 4] 

Bll/^XhtttffltScilci!), Sfc* /pfr 
« U^X h fce**t>*TW«07>*-9Afl:«llX 

£XhUX*«ft"rSC£lcJ:!), l/^Xb/W- ><0 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□'faded TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□f LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



